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(i) 

(57) Abstract: An antitumor agent which contains as an active ingredient a thiadiazoline derivative represented by the following 
general formula (I): [wherein R 1 and R 4 are the same or different and each represents hydrogen, (un)substituted lower alkyl, (un)sub- 
stituted lower alkynyl, (un)substituted lower alkenyl, etc.; R 5 represents an (un)substituted heterocyclic group, (un)substituted aryl, 
etc.; R 2 represents -C(=W)R 6 , etc.; and R 3 represents hydrogen, -C (=W A )R 6A , etc.] or a pharmacologically acceptable salt of the 
derivative. 
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(1) -w 



R3 

N — N 
R 5 S R 



.R 1 



(I) 

Ri 43 £tf R 4 Km-* fc&H&o 

0iMT;i/*^;k TO* b < li^iiofil7;^-;K B&fcb 
< mmmois ? n t;i/*;k B&& b < (±#B^©1t^S^fe{± 
fi& & b < &#BJ&© t U 

R 2 i± 

ykmm^s tH^l<l^f|©fi»7;i/^K B8lfcb<{±^BI& 
©{SKt^-m figlfc b < mmWk<DiSMTfrtr-)K B&fcb 

-C(=W)R6 

R 6 i± 

;k Bm*b<ii^gm©7";-;K fi^%b<{±^fi^©^ 



-NR7R 8 (5£tK 
R 7 * £ t>* R8 J±|SJ- £ f±H& "3 T x 
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g&fc b < l±$mWk(D7 y -;p*fettfig|*» b < ii 

r 7 r* tfpgrra^mji^ b<« 

—OR 9 (5£* N 
R 9 f± 

b < (i#g^©«^;i/^;K b < t±^g&© 
ttg&fe b < li#ti©7 y 

R 10 f± 

& b < ii^fiofg|i7;i/4;k g&% b < fcfc^gtfc© 

7jc^j(g^ N g&& b < mmm<Dmk7)v*)w mmbL<\m 

-C(=0)Ri3 [S4»> 
Ri3|i 

S&& b < f±^g&©MT;i/*;k SIM b < fc&rafe® 
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<mm&<Dmmm* 
vwtmmn&z) %tz\± 

-SO2R" (5^ 
R 14 li 

m&b l < {i«^©«7;i/^;K at& & b < mmi&omm. 

R B i± 

b < \mf&ta>mBcr)v*^ b < «a&©MT;i/ 

R 4 £R 6 #Hst£&oT 

-(CR28R29) ml -Q -(CR28AR29A) m2 _ {=£ f£ N 
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ml & £ t>* m2 I±|b]- £ fcttg& -=> X 

0-4 (DmWL*m.?1$s ml i: m2 fcfclSJIftfc 0 h\±tzt>?s 
R28, R29 N RasA^^^RMAfii^-^^^^^^^ 

imm=?s mm t < ^sgi©^^^*^ 

R 3 °l± 

7X«M^> §&fcb<&#g&©ffiM:7^*;K 1HH< 

R 31 * <fc t>* R 82 fcfcl^- £ £ &g& o Ts 

i/ < mmm<om$m&tc\±mm*> b < y^g^© 

-S0 2 NR33R34 (^Cf^ 

R 33 ^3<^tF R 34 {ilH-* o t; 

tK^M^ gt&fcb<tt#g&©ffiMT;i/*;k g&fc 
b < {i#g^©^«*fcl±ggl4) b < i±#g&© 

-COR 3B (5$pK 
R 36 {± 

tk^m^ g&& t < mmmomfrTK*)^ m&b 
b < »g^©ifi^s*fc^g^^ b < f±#e&© 
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-NR36R37 [gj^ 

R 36 * «fc V R 37 ttH-* fc&M&oTs 
R 38 ^ 

b < li^Iiotim b < tt^Wft©?- u - 

&(DffiBi7)V*)]/7 ^ y s g&& b < tt*®ft©S?fi« 
7)\,*)\s7%. J &fe&g&« b < &#m&©TU-;i/ 

-SO2R 89 (5$^ 

g&$ b < &&w&(o®®.7»*)^ mwi$> b < 

-CO2R 40 (as** 

b<{±#gf^oT';-;i/ 



6 



WO 03/051854 



PCT/JP02/12961 



R 3 fcfc 

*JWF*fcfcfc 

-C(=W A )R 6A W A 43cJ;t>*R 6A i±^^nBulBW43J:t>*R 6 t|sI»T^ 

«»*L<tt*wi©fittT^-M g&*b 

t;i/*;k g&fc b < b < ttjfeWftor 'J 

R 5 g&fe b < J±#gm©^ d g&fc b < ttMUkoitat 

SSS*fcfcfc*tfcfc b< tt*«ft©7'J-^fft**> £fci±R 4 R*#-*&fc 

^r?T-(CR28R29) ml _Q_(CR28AR29A) m2 -^g-rJ : fB (l) fSi$©inffl»Jo 

(3) R5 #g&% b < J±M&0«t;1/*;k g&fc b < 

;i/*=;k g&& b < tt^g»oiffi»T;i/^-;v*fcj±gft* b < &#B&©^ 
^dt;i/^;i/-t^?>±|B (i) ia«©inS^Jo 

(4) rb # g&& t < i±^g«i07' y -;i/*fci4g»* b < i±Mtt®ttftB 
S-e&3±iB (D (2) flBftottttftftl. 

(5) R5 tfg&« b < ti0Ng»07 xn;i^fcttgife% b < t±#gjfc©?-x- 
;V7?*S±I3 (1) (2) IB«©irCffi^Jo 

(6) R*<JSgtft%L<J±3lNgSl©fi«7';i/^T?**±ia (1) ~ (5) ©VMT 
tvfr£fS«©J«*#Jo 

(7) R4 £ R6 ^-^{C^oT-(CR28R29) m i-Q-(CR28AR29A) m2 _^^- r j I | a 

(1) IB«4©inffl*^Jo 
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(8) R*ilRB*s-»fc5&oT-(CH2)»i-Q-(CH2)»2-*m-r±fa (1) £tt 

(9) Qi»*gift*t<H:^StSl©7ac-l/>T?»S±IB (7) £fcfcfc (8) £ft 

~ (9) ©V^ftfrfc13f4©Jn®5i£iJo 

(id R»^zk*iR^7f»s±f3 (i) ~ o) ®^?tifr£.mm<DtammMo 

(12) R2^-c(=W)R6T*fe^.±IB (1) ~ (11) <D^?tlfr£.ffim<DtnBmMo 

(13) Re #g&fc t < tt^»»0igar;i/^;i/s mmt> l < mmwkomcr 

*7VT)\s*)]/~i:ibZ>±m (12) iatt©truffl^lJo 

(u) w«^M«$.s±i3 (12) *fcj4 (13) wmowmmm* 

(15) Ri t R^|»S-r*S*iS : ?k-»fc:S:oTaift'b IX £#»»©«* 

«B£fcj£i*«±B (i) ~ o) ©v^^ra*©^^ 

(16) R3^-C(=WA)R6A^$ > §_tfB (i) ~ (15) ©^tfh,frfcffi*^in3B* 

(17) r 6a tmm*> b < }±#m^©mt;i/^;k b < mmmoi&m. 

^DT;i/*;i/rfc3±f3 (16) IB«©tixil^Jo 

(18) R«Atffi«7 , ;V^;bT?*5±l3 (16) IB«©«*^Jo 

(19) W A «filj@H^$>£±13 (16) ~ (18) ©V^*lfrfcfa*0t^i0Rlo 

(20) HKsSOA) 



{5£tf> R 1A x R 2A > R 3A n R^itfR^&^ft^ftiiufaR^ R 2 s R^ R 4 *5«fcWR B 




(IA) 
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£ It ftg&& b < tt^flftfe© T U ) T- & D s *>^> 

Gi) R^fc&R^©-^®^ b < »iil0iSft7i^;^$ 

<fe b < (i#E^l©«T;i/>r^;i/* tzimWkb b < tt^©g|©&i& • 
[fc£b 

(a) RiA s R 2A *>J;t>Tl 3A ^7jC^j®^T*$)D> fro 
R 4A £fc&R 5A ©-##^;i/T-&£ £ t> 
R 4A £fc&R^©flftfm:7:c-;K 4-^hD7ai-;K 

(b) Ria*J <£ t^R^^Jc^M^ X* & D > R 3A #T-fe ^;i/T- & D ^ 
0 ^oR*A^ fe{±R5A©-^*$^ 3^1/ T*& S t 

R 4A £fc&R 5A ©ffe#&^;W xfJK 7i-JK 

Gi) ^oR4A^ 2 K^^T-^Sh§^ 
R6A|i7izjK 4-— hP7z-;K 4-7PD7i-;k 

(c) R 1A #7jcj|y^T-& !k R^fcJ;?>Tt 3A #:^^;i/T*&tK 
(0 frrzR^f-ittMO-fi&tf-jl-ZfoZ 
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^^^>;k ^n^;k 7i_;k ^>^;k T-fe^;i/^^;K 

jjv -;vx^;K 4-^DD7 xx;i/*;i,7fc- 
3, 4 7 o D 7 1 - - ;w 3, 4-^*7PP 

7x-;V7n;1/*-;Vx^;K 3, 4-^/^l/7i^WM- 
;M^;k 7ix;^j^z;m^k 4-^f;v7i^w;v 
#-;M?-;i/> 4-^f;v7i^MM-;i/xf;K 4- (t 
•fe^;i/T^y) 7xx;i/^;i/jJnx;vx^;k 4-7p^7i^ 
^;v^-;i/^;K 2- (4-^^7i^M;i/^) -2 
-7x-;i/^i^;K 2- (4-/^i/7i-;W) -2-7x 
-;i/x^;K 2-^-7^;i/^;i/^x;b^5 : -;K 2-^7^;^;i/ 
7i^?;k 3-^>y-fM :1 P^7i^ 

2- ;t*V-2H- l-^>yt^7>-3— f;K 2-7>J;k 
5-xhP-2-7'J;K 5-^f;i/-2-7U;K 2-^x- 
;K 5-^PO-2-fxr;K 3-7-feb^>7ix;K 

3- zhP7iz;k 4 - - hP7xn;i/ N 4-7MD7i- 
;K 3-?-bf;i/7U7iz;K 4-^b^7ix;K 
3-^h^^>7x-;K 4-i^;V7x-;k 4-^^V7iz 
;K 4-7"D ; E7i-JK 4-;-M^>7i-JK 4-7i 
-;i/7x~M 3, 4-Wh^7x_;K 1, 3-^>V^ 
**v-;i/-5-> 4- (^W-f ^^V-;i/-2 -^^t 

^) 7irjK 4- ( l-^;i^>V>f ^^-;i/-2--T 
7x-;k 3-tfUy;K 2-^-7^;K 2-T-fc?- 

;i/T^y-4-T-fe5 : -;i/- 1 , 3, 4 -3-t*j?V y>- 5—f 
Mfc(i4-7-fe^Ji/7^77 x - ;i/7 ;i/7fcx;M ^;i/T-i± 
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(ii) ^OR4A*fe{±R5A©-^^7 x^;i/T*&S £ 

3, 4-^h^>7i-JK 4-^hD7x^K aih^^* 

r-fe ^ y ^ ^;i/T*&& < s 

Gv) ^•oR4A 3 &s 7 K^Jl?*fe{±4-^ Y^i/y^=.)^^£k, 

(v) ^oR4A^ 7 Km^T-$>5i:^ 

WH±7^=-)V^ 4--hn7i^JK 4-7PD7i- ;k 

(vi) ^-QR^ilR^— ^tfeoT-(CH2)ml-Q-(CH2)m2- (Si 

(vii) froR^fc&RBA©-^ i , 2 , 3-f'J7th^>7D 
R^£fc&R 5A ©tiii73y:3 , 4-^t h*P-3 -:**V- 2 

(viii) #OR* A £ fc&RBA©-.^ jfix.^-)]/^ %>t%s 

R 4 ^ fcf£R 5A ©ffe;m±^;vT*fcJ:& < s 
(d) R^ <fc WR 4A ^7K^M? T*fc I) s fro 

(ii) R2AfrrD tf^-;v^R3Ais^^;p-r$,s i: £x 

n 
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(e) &xm*jfifrmm?-c& d s 

R2Afr*7-te?-;i/T-&!3, fro 
R 4A £ i£R BA ©-;Sfr^ S £ 

R 4 ^ &R eA ©ffc&te): 7irMfe(J:3 ) 4-^DD7xr 

(OR^^x^l/^feD, R^fccfczm^fr^-fe^Ke&tK 

(i) frOR^fc&ReA©-;^^ fK^^t^ 

R^ifc fc &R BA ©«{± 4 - T-te h - 6 - - 2 - 
V-2H-t7>-3--i';i/*fc(i2-^^V-2H- 1-^ 
>V 7 > - 3 — f ;i/T-i±& < ^ 

(ii) froR 4 Afr7xx;]/-C&££^ 
R5A(i7x-;i,x-{i^< N 

^RiAdM^-e&rK RZA^^tm^T-fe^-Tfe »3> 
(0 froR4Afr 7 jc^^x*$>§ i: ^ 

R6A(£? x n;i,T-ii&< s 
Gi) froR4A^fc(iR5A 0 -^^^ 5^-e&£ £ %s 

00R^R^k,fcTra 4A frpWi^&^ fro 

(j) R^£J±R 2A ©-#fr7kfitJI : ?T-& D > 
R 1A *fc(iR 2A ©«frx^;i/T*$>!?> fro 
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R 4 ^ «fc W A J±|qII^{C * ?)VT? fcfcfc < „ 

(k) R 1A # 4-^DD7 x - D % 
R^JtokaJS^TJ&Ds fro 
R 4A £ fciiRBA©-^^ %> t 

R^^fcJiRBAOffe^tt ( 1 -,*?-;W*W>f S *V-;i/- 2 - 
7i-;i/Tli&< > fro 

R^Tk^M^^Ds fro 
R 4A *5 «t ^R eA *s^ ^;i/T- § t s 

R^liT-fe^K 4-^DD7oiy ^r^T-fe^;K 2-7DD7i 

(n) R^fc^WAfrT-fe^T-fc D ^ 
R 4A £ tzWWO-IS ft* D > 

G) A^R 4A ^fc(iR6A©ftfe7JdS 1 H-^>V h U 7V—)V- 1 - 

R 1A tt^7DA^i/;K ^>:7;k 7x~;k 2-^f;i/7i- 
)l£tc\±4-t l^>7x-;i,T*{±ft<, 

6i) ^■oR 4A tfe{±R BA ®ftk7j^2-^^;^>y-r ^*V-;i/- 

RiA tt ^ o ^sdpi/;K 7i^Mfe|i4-7D ; E7x fcfc 
QRia^tK^M^T^Ds 
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(p) R^%tzi±R 2A <D-J5&&mm : ?-c& d > 

(q)Ri A #pWl/T-£tK 

R< A &j;Tra 5A #£: fc^^i^fc&x^i/t'&s ^ ^ 
R 3A t±T-fe^;K ^>i/^;k t:;tDw;K 2-7;i/*-P^W 

-y;k 3 - h ij7;i/tD^^;M>^ ;H;fc&4- h 'J7M 

(21) R 4A tfumb b < Ii#®cfil7ji/^K S8tfe b < (i^tiofiH 
yfr^-jittzltm&b b < ttiiW8W)fiilft7;i/^-;i/7f & D , R 5A &W&b b 
< \&m&<Di'9U7'»*M H&fc b < a#SlfflWS*feli»* b < 
t±*a»©rU-;i/T!ftS^ *fct± R 4A £ R eA #H££&^T-(CR 2 8R 29 )x»i 
-Q-(CR 28A R 29A )m2- R 28 s R 2 ^ R 28 \ R 29A > ml, m2 & <fctfQ ii^ft 
^ntu!3i:liaT*$>s) «-T±IB (20) tffl0?7>V7VV>mmi£$.it&* 

(22) r 5a ww&*> b < r±*«»©«ftT,«/*M b < \&mwk®&& 

DT;i/Jr;i/^^S±lB (20) gBtto^nJBil^i. 
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(23) r ba &mwk% b < mmmcDT y t < mm&v&m 

3lST'&a±fB (20) Sfctt (21) ia«©f-7 > s;7yu>83w*:*fcj±*©jei 

(24) R 5A #gg|fc b < mmWkOy xx^fc&g&fc L < J±^g&©^x 

=;i/"Cfc3±!B (20) (21) g|(Z)f7^7^'J>^fclif(0^ 

(25) R*Atf«ft*b<i±iw»©<a«7';w^-e&s±ia (20) ~ (24) © 

V^m^t|Ba©^^^7'V*U>il^^fc{i^©M^tfF^tlS^o 

(26) R 4A #g$&ffi$i:p;i/*;i/T-&3±!3 (20) ~ (24) ©V^ftfrfclBtt© 

(27) R^^R^dS-^lc^oT-^RasRz^x-Q-^R^ARMA)^- (5$^ 
R28, R29 N R28\ R29A, m i, m 2 43 <fc V Q tt^ft^ftBUlB £ Rlil-e* £ ) 

±ib (20) iBa©^T^Tyu>^w*fc(±^©«^eui3fF^tis^ 0 

(28) R 4A R 5A ^- ( ^{3^oT-(CH2) m i-Q-(CH2)m2- (sC^K ml, m2 

*«kt>*Q(i^ti^tilulBi:|si^T*$>?)) £&-r±3B (20) WMof-ritrV >J > 

(29) Q3&««»%b<ttlWtSt©7xr:b>tf»S±|B (27) Sfcfcfc (28) IB 

(30) R 1A jtaKJWS^fcfctaftfc b < &^g&©«T;i/*;]/T?&£±13 
(20) ~ (29) ©v^•rtl^iIfB«©5 : •T^Tyy>sl#^*^feii^©^»a<]^ 

(31) R iA ^7k^^-efe5±iB (20) ~ (29) m^tM^mmo^TPT 

(32) R2A c(=W)R 6 (sSftu W *5J:^R 6 (i^ti^tv1fil3i:^T-2feS) 
T?*5±IB (20) ~ (31) <D^?tlfr£$m<D3-yZ?7VV>nm&& 1t\Z*<D 

(33) Re #g&fc b < }±#8&©<£&r;i/*M g&fc b < tt§lMHi©ffiR7 > 
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HCT 116jjffifl& (ATCC#5§- : CCL-247) £lxl0 8 M/£x;i/©iiJ'&T-96>>x;i/V 
<it>V*J$-7\s-Y C*>*tt»k 167008) fc^&Lfco ^7°l/-h§5% 

fcM'fb^^Sp^T^tHoomL/^ £ u £ iz5%mmiS^ >*o.^- 
^-F«3T-37U 72B$f§lg«bfco i0^Wfc> XTT [3*-[l-(7 x^l/T ^ 

h U AtKSI^I (sodium 3'-[l-(phenylaiiuiiocarbony])-3,4-tetrazolium]- 
bis(4-methoxy-6-nitro)benzenesulfonic acid hydrate)] W$&$&%L (Vi/a. • & 
^7^^r-f 1465015) £50mL/£ ^)lt-ofr&Ltzfes 5%$ 

b**±®£. Model 550) £MV\ 490nm£655nmT-©M&£$j£b 

Gleo^tH^ : ^^x;VO490nmT©l!S^3^^655nmT-©l!S^^Ml:fcffi 

3 8, 152, 165, 170, 173:fe«fcV199* 
I0umol/L*$!© Gleofil^^bfeo 
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mnm, ttamk «3Mb#.k iwwwfft«q&bTv^*j:^. 
&vxD&9z%L<temmmmfc&t)mtez>ifi, mn, ^au^Ds into 

# 0.1~1000mg/kg N 0 £ b < 0.5~500mg/kg ©$BH"Cx 1 B 1 IH^;V> bitHl 
£□« b < »*lP&#£ti&;^ £fcfcfc 1 B 1-24 ^©ISHT^JiRrtfc^ilB 
^^^§o bfrb&#£, ^H6tt#«*J:tm#lllftfc:MbTH:xl9ifi0tt^ 

©ife^fci^srrao 

fl»J-T!fflV^*l3:7"D h>««^l«^^ h;i/ OH NMR) i±, 270 £fc 
300 MHz T-$J££ n& 4) ©T'& D > flj-&*M3 <fc fc £ o TSStfctt* 

•To 

Xg 1 :7th7i; >(4.00 g, 33.3 mmd) ^ A;W^ H(3.15 g, 34.6 

mmoi)£^#y-;H30mDic«bfco c©»»fc:fflKo.i mDfcfinjU ^S-e 

i5mmmb<mwbtz 0 Rmm^MsomQ^m^ m^Ltzm^mLLtzo 

y >=^-fe ^ *;WN*^>(5.64 g, 88%)£#fco 
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iH NMR (270 MHz, DMSO-de) 8(ppm) : 2.30 (s, 3H), 7.37-7.40 (m, 3H), 
7.91-7.94 (m, 3H), 8.27 (br s, 1H), 10.21 (br s, 1H) 

X@2 :±|Btftf ^tltzT*. h7i; > = ^^-fe^5b;WV/>(300 mg, 0.889 
mmoMWid-OmL, 11 mmoD(C?gg¥U mF^DiSIl^ $Cb<*S 
#b&#£>^S£"C#£|]bfco £«£$M VT'D^l/X-^MSmD^P^ 

mmmfthtzgt, m^zmiu ^bT<b^tii(i95mg ) 72%)^#fco 

iH NMR (270 MHz, CDCla) 8(ppm) : 2.01 (s, 3H), 2.19 (s, 3H), 2.28 (s, 3H), 
7.24-7.36 (br s, 5H), 1 1.63 (br s, IH) 

mmm2 uh&®2) 

Ig 1 : $mW 1 ©X© 1 fcl^Sfc bT> 7U \±*-7^J >(541 mg, 3.92 mmol) 
*5 .fctf^fr'fe ^ F(382 mg, 4.18 mmoDfr £> N 7D^t7i; > = ^^-fe 

^ ^;Wt>/>(759 mg, 88%)£t#fco 

m NMR (270 MHz, DMSO-de) 6(ppm) : 1.01 (t, J = 7.4 Hz, 3H), 2.85 (br q, J 
= 7.4 Hz, 2H), 7.39 (m, 3H), 7.89 (m, 3H), 8.24 (br s, IH), 10.30 (br s, IH) 

x@2 :H^Jl©x@2hliat:bT> ±lBT-# ^nfern t!^7 xy 

^-fe ^ *;Wty >(559 mg, 2.70 mmoDfr 2 (601 mg, 76%)£f#fco 

iH NMR (270 MHz, DMSO-de) 8(ppm) : 1.02 (t, J = 7.1 Hz, 3H), 2.00 (s, 3H), 
2.21 (s, 3H), 2.38 (dt, J = 7.1, 7.3 Hz, IH), 2.85 (dt, J = 7.1, 7.3 Hz, IH), 
7.23-7.38 (m, 5H), 11.59 (br s, IH) 
H»J3 Ubl^J3) 

ligl :^^JlCDX@l^^»bT> n-^;i/ (7x-^) ^*7>(649 

mg, 4.00 mmol)*5 <tt>*^^-fe 5. */Wt$? h*(367 mg, 4.03 mmol)fr£>> 

;i/ (7irjl/) >=^-fe^5b;WN*y>(589mg,63%)^tffco 

iH NMR (270 MHz, DMSO-de) 8(ppm) : 0.99 (t, J = 7.3 Hz, 3H), 1.38-1.49 (m, 

4H), 2.96-2.99 (m, 2H), 7.37-7.39 (m, 3H), 7.87-7.91 (m, 3H), 8.26 (br s, IH), 

10.36 (br s, IH) 
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xg 2 : mum i ©xa 2 1 mwtfc lx, ±mxn ztitzn- ( y x 

j >=g=-^-fe * ^;Wty>(200 mg, 0.850 mmol)fr^ ft-£^j3(l68 mg, 

m NMR (270 MHz, CDCla) 8(ppm) : 0.96 (t, J = 7.3 Hz, 3H), 1.25-1.34 (m, 
1H), 1.36-1.54 (m, 2H), 1.68-1.80 (m, 1H), 2.18 (s, 3H), 2.20-2.26 (m, 1H), 2.26 
(s, 3H), 2.99-3.10 (m, 1H), 7.22 7.40 (m, 5H), 8.22 (br s, 1H) 

urn i mmm 1 ©x@ 1 tmnt its ^ v^d (71^) # y >(6os 

mg, 4.10 mmoO^i^t-b ^ ;fc;W\*^ h*(364 mg, 3.99 mmoDfr 4 V7*D 

^^y>=^^-b^*;W^>(613mg, 68%)^f#feo 
iH NMR (270 MHz, DMSO-cU) 8(ppm) : 1.07 (d, J = 6.9 Hz, 6H), 2.82 (m, 1H), 
7.28 (br d, J = 6.3 Hz, 2H), 7.51-7.60 (m, 3H), 7.78 (br s, 1H), 8.23 (br s, 1H), 
8.43 (br s, 1H) 

x*§2 :HJS^Jl©xig2i:^KbT> IMX^filt^ V7*n (?:c- 

> = ^-fe$*;Wt^>(300mg, 1.36mmol)^5)^ {b-&tl 4(217 mg, 
52%)£f#fco 

iH NMR (270 MHz, CDCla) 6(ppm) : 1.04 (d, J = 6.9 Hz, 3H), 1.13 (d, J = 6.9 
Hz, 3H), 2.09 (s, 3H), 2.19 (s, 3H), 3.86 (m, 1H), 7.25-7.36 (m, 3H), 7.75 (br d, 
J = 7.3 Hz, 2H), 8.08 (br s, 1H) 

^SS^iJl©xsi*3J;u t x©2i:|si^l^U-Cs ^^pt°d^;1/ ^ 

# y >(649 mg, 4.00 mmaO* X %)W*P h*(367 mg, 4.03 mmoDfr 

?>s fbl§rt;5(l30mg, 10%)£f#fc o 

m NMR (270 MHz, CDCI3) 8(ppm) : 0.60-0.98 (m, 4H), 1.84 (s, 3H), 2.34 (s, 
3H), 2.45 (m, 1H), 7.20-7.35 (m, 3H), 7.54 (br d, J = 8.7 Hz, 2H), 9.40 (br s, 
1H) 

mmme ttbi^6) 
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nmmiv>z.Mi&&?f3Lm.2£mnkiLx, ^W7xy>(o.2o g, 2.19 

mmod^XXf^^ ^*;W1^ h*(400 mg, 2.20 mmoDfr£>> ^^6(150 mg, 
29%)£f#fco 

iH NMR (270 MHz, CDCla) 8(ppm) : 1.89 (s, 3H), 2.32 (s, 3H), 7.25-7.52 (m, 
10H), 9.13 (br s, 1H) 
^Hg^J7 (fls£4»7) 

1 : mmm 1 oxg 1 tmWLt lt> 4 -^^a-Hs 5. *;wt$> him g, 

9.BlmmoD*«fcV5*-b h7xy>(l.33mL, 11.4mmo])frk, 7'-feh7xy>= 

4 -pt*7i/7-*"te 5: *;w^>7Xi.5i g, 77%)£f#fc 0 

x@2 :£SflB0!|l0X@2i:I^BftfcLT> ±IBT*ff ^tufcT-b h7xy >=4- 
p< ^-tott* $ */WW Xl.00 g, 9.51 mmoDfr £>> 7 (1.03 g, 47%)£f§ 

»H NMR (270 MHz, DMSO-de) 8(ppm) : 2.21 (s, 3H), 2.23 (s, 3H), 2.26 (s, 3H), 
3.4l(s, 3H), 7.28-7.36 (m, 5H) 
H»8 ab^»8*«fclMb«&«l9) 
60%7k^b± hV£ A (110 mg, 2.70 mmol)©N, N-^^f^A7^ h* 

do.o mDmmts mm 1 -eff^tifc-fb-^ 1 (50.0 m g , 1.80 mmommx, & 

U-ZS0ftmm$htzo Mt3 <Mbx9=-;i/(0.22 mL, 2.70 mmoDfcftl;^ * 

7 ^_(^x5=-;i//n-^^-9-> = l/l){3T^U rti^ 8(120 mg, 22%) 
tS&TMb&to 9 (330 mg, 60%) £f#fco 

iH NMR (270 MHz, CDCl3)8(ppm) : 1.19 (t, J = 7.0 Hz, 6H), 2.23 (s, 3H), 2.41 
(s, 3H), 3.26 (q, J = 7.0 Hz, 4H), 7.21-7.45 (m, 5H) 
^b^5 9 
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>H NMR (270 MHz, CDCI3) 8(ppm) : 1.36 (t, J = 7.2 Hz , 3H), 2.24 (s, 6H), 
2.37 (s, 3H), 3.91 (q, J = 7.2 Hz, 2H), 7.22-7.41 (m, 5H) 
mtm-9 1 0 ;te«fclMh£% 1 1 ) 

HSfcfll 8 It, $%0y 1 Tf^fenfc^b^ft 1 (0.50 g, 1.80 mmol):fc<fc 

Va'Xbn-T'D tf;i/(0.26 mL, 2.70 mmoDfr^ fti^ 1 0(0.15 g, 26%)&& 
lWb£«9 1 1 (0.27 g, 48%)£Hfc 0 
{b^ 1 0 

iH NMR (270 MHz, CDCI3) 6(ppm) : 0.89 (t, J = 7.6 Hz, 6H), 1.61 (br q, J = 
7.6 Hz, 4H), 2.27 (s, 3H), 2.40 (s, 3H), 3.14 (br t, J = 7.3 Hz, 4H), 7.21-7.47 (m, 
5H) 

it^rn 1 1 

iH NMR (270 MHz, CDCI3) 6(ppm) : 1.00 (t, J = 7.3 Hz, 3H), 1.74-1.82 (m, 
2H), 2.28 (s, 6H), 2.36 (s, 3H), 3.75-3.86 (m, 2H), 7.21-7.44 (m, 5H) 

1 0 (ibS® 1 2 j3«krwb-&% 1 3 ) 

mmm stmrn^hx, mmm 1 ftfc<bi^ 1 (500 m g , 1.80 mmoD^ <t 

im*b^> M0.32 mL, 2.70 mmoDfr fb£4& 1 2 (120 mg, 16%)43 <fctWb-& 
«51 3(0.22 g, 33%)£#fc 0 
ftUrt) 1 2 

iH NMR (270 MHz, CDChMppm) : 2.24 (s, 3H), 2.46 (s, 3H), 4.43 (s, 4H), 
7.14-7.49 (m, 15H) 

ft&m 1 3 iH NMR (270 MHz, CDCla) 8(ppm) : 2.16 (s, 3H), 2.26 (s, 3H), 2.36 
(s, 3H), 5.11 (br s, 2H), 7.22-7.38 (m, 10H) 
1 (fls#tol4) 

^Jte'^J 1<dxm l-c&btiitr-k by ^#;wn*\/>(io.o g, 

51.8 mmo])fc$&7.kSt#(4.90 mL, 51.9 mmolX M U ^ >(8.40 mL, 104 mmol)£ 
JP^ ^m-ei2^fM8l#Lfeo Kl^ffillfcl, flfllx^ 2 mol/L 
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_^ap-9-> = i/i)(cT)fiMU 1 4(9.22 g, 7G%)*mtzo 

»H NMR (270 MHz, DMSO-de) 8(ppm) : 2.12 (s, 3H), 2.31 (s, 3H), 6.49 (br s, 

2H), 7.21-7.41 (m, 5H) 

7 T**# 6 ftfcfls^ft 7 (550 mg, 1.89 mmoD£ N , N-3?^f^*M7 
^ MlO.O mL)fc$g#U 60%*SWb*" h U ^ A(0.23 g, 5.75 mmoDfcj&n;^ 

>=l/l)tT«U ih^m 1 5(0.31 g, 66%)^#fco 

m NMR (270 MHz, CDCla) 8(ppm) : 2.17 (s, 3H), 2.41 (s, 3H), 2.91 (br d, J = 
5.0 Hz, 3H), 3.92 (br s, 1H), 7.25-7.47 (m, 5H) 

mmiz «b^i6) 

60%**-fb^- h U»>A(50.0 mg, 1.20 mmoDcDN, N-^/f;i/*;i/A7^ H 
(2.0 mDMt, Hffigftl 1 1 -eft & frlfefls^ 1 4 (100 mg, 0.41 mmol)^in^.> 
^ST-30^ra^#tfeo M« £3 £^3^1/(0.08 mL, 1.24 mmaD&iO*.x $ 

&fcg&ci2i#iHfli#bfeo M«(i5%^bT> ; E^^A7jc^%iPx.. mWt^ 
^l/tillllfe. til^Mftt f 'J 1) A^*»lf;E MyicMMi- 

7-(-(»ixf^/n-'s^t> = l/l)6:ti8U fli^l 6(70.0 mg, 
67%)£f#fc 0 

m NMR (270 MHz, CDCI3) 8(ppm) : 2.26 (s, 3H), 2.41 (s, 3H), 2.91 (s, 6H), 
7.23-7.48 (m, 5H) 
H«$U4 Mb«ll7) 

n»j 1 2tmm^Xs '&7&<Dmfom 1 e-efc&tifefls'&to 1 9(1.00 g , 
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3.13 mmol)frS>, ft&m 1 7 (580 mg, 71%)£f#fco 

»H NMR (270 MHz, CDCla) 8(ppm) : 1.13 (t, J = 7.2 Hz, 3H), 2.39 (s, 3H), 2.61 
(q, J = 7.2 Hz, 2H), 2.88 (d, J = 6.3 Hz, 3H), 4.02 (br d, J = 6.3 Hz, 1H), 
7.22-7.38 (m, 5H) 

1 4"Cmt>htci\j&%} 1 7(100 mg, 0.38 mmoDfcT'-fe h>(2.0 mL){3 
^bT-fe^;i/(0.15 mL, 2.11 mmolX t! U i^>(0.15 mL, 1.85 mmol)£ 

^ U A^* 5 A * D v h ^ 7 4 -(Hsttx^-^/n -'v*i*> = 1/2) 
£T»MU ffr&tll 8(0.07 g, 59%) £?#fco 

iH NMR (270 MHz, CDCla) 8(ppm) : 1.12 (t, J = 7.6 Hz, 3H), 2.27 (s, 3H), 2.35 
(s, 3H), 2.65 (q, J = 7.6 Hz, 2H), 3.45 (s, 3H), 7.23-7.42 (m, 5H) 
mmi$ 1 9) 

HJStfiJ 7 ©ig 1 T-t# 6 tifc r-fe h 7 x y y = A - * *-;v*-a-fe X %)MvJ y 

(2.00 g, 9.66 mmol){3«7*D t:^->^(8.67 mL, 67.6 mmoOfciP;^ 100°C^3 
l$HJn*t«#Ufc« 2 mdWU*»^hy^Azk«P«4iP 

mmt± h y * ^mmmwu m*MMi- v y ^AT-^bfe^ 

^rf>=l/2){:TllU 1 9 (1.39 g, 45%)£#fc<, 

iH NMR (270 MHz, CDCI3) 8(ppm) : 1.12 (t, J = 7.3 Hz, 3H), 1.17 (t, J = 7.5 

Hz, 3H), 2.36 (s, 3H), 2.54 (q, J = 7.3 Hz, 2H), 2.66 (q, J = 7.5 Hz, 2H), 3.45 (s, 

3H), 7.21-7.42 (m, 5H) 

m&Ml 7 «b^2 0) 

pmmi etmmtLx, mmi<o^Mixn^ntz7^Yy ■>= 4- 
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*^/U^te$*/Wty>OMH> g, 9.66 mmdD*J:V«l*Ba(ll.l mL, 67.8 
mmo])fr£>, ih^i 2 0(1.55 g, 46%)£f#fco 

iH NMR (270 MHz, CDCla) 8 (ppm) : 0.95 (t, J = 7.3 Hz, 3H), 0.98 (t, J = 7.4 
Hz, 3H), 1.15-1.78 (m, 4H), 2.35 (s, 3H), 2.49 (t, J = 7.3 Hz, 2H), 2.61 (t, J = 
7.4 Hz, 2H), 3.45 (s, 3H), 7.21-7.42 (m, 5H) 
HSS0IJ1 8 «b^52 1) 

tT-frnr-b^-tjftJ^Jy&.OO g, 9.66 mmoD^TJ^TM VBS(ll.2 mL, 
67.5mmol)fr?K it^2 1(1.43 g, 43%)£|ffco 

!H NMR (270 MHz, CDCI3) 8(ppm) : 1.05-1.25 (m, 12H), 2.34 (s, 3H), 2.99 (q, 
J = 7.3 Hz, 1H), 3.25 (q, J = 7.5 Hz, 1H), 3.50 (s, 3H), 7.21-7.45 (m, 5H) 

mmmi 9 uh&®2 2) 

X|l 1 : mt&M 1 1 tmUlZ UT> T-fe h >(4.8 g, 40 mmol)*5 <£U^3-te 
^ h*(364mg, 3.99 mmoDfr^ h >=^^-fe ^ *;WW>(215 mg, 

41%)£#fco 

iH NMR (270 MHz, DMSOde) 8(ppm) : 1.89 (s, 3H), 1.91 (s, 3H), 7.51 (br s, 
1H), 7.98 (br s, IH), 9.90 (br s, IH) 

X82 :^»Jl©x^2i:|5l^{c:bT, ±IBT^e»tifc^-fe h >=^-fe 

;W\*V>(150 mg, 1.14 mmoDfr 2 2 (151 mg, 61%)£#fco 

*H NMR (270 MHz, CDCla) 8(ppm) : 1.98 (s, 6H), 2.19 (s, 3H), 2.20 (s, 3H), 

9.06 (brs, IH) 

H»J2 0 «bi§r%2 3) 

X@ 1 : ^Sfc#i| 1 (DTM 1 L"^ 2 >(401 mg, 4.00 mmol) 

iS^tF^-fe ^ #;W^ H(364mg, 3.99mmol)fr£> N 2 >=^^"-fe ^ 

#;WW>(671 mg, 97%)£*f fc 0 

m NMR (270 MHz, DMSOde) 8(ppm) : 0.88 (t, J = 6.9 Hz, 3H), 1.23-1.31 (m, 
2H), 1.41-1.50 (m, 2H), 1.88 (s, 3H), 2.17-2.23 (m, 2H), 7.44 (br s, IH), 8.02 
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(brs, 1H),9.88 (brs, 1H) 

-fe ^ itJ\/tVj >(300 mg, 1.73 mmoDfr itS® 2 3 (255 mg, 57%)£f#fc 0 
iH NMR (270 MHz, CDCla) 8(ppm) : 0.90 (t, J = 6.9 Hz, 3H), 1.23-1.38 (m, 
3H), 1.52-1.56 (m, 1H), 1.84-2.18 (m, 1H), 1.97 (s, 3H), 2.18 <s, 3H), 2.19 (s, 
3H), 2.44-2.55 (m, 1H), 8.68 (br s, 1H) 
HJS0IJ2 1 (fls#»2 4) 

X@ 1 : H»J 1 ©X;@ 1 fc^tRfc bt, sOVfrT*. Y >(593 mg, 4.00 mmol) 
25 At^rT-te ^ *;Wt$> K(367 mg, 4.03 mmoDfr £>\ ^>$>;K7>-fe h > = 3=-*-fe 
^ #;WN*\/>(788 mg, 89%)£f#fco 

iH NMR (270 MHz, DMSO-d 6 ) 5(ppm) : 1.92 (s, 3H), 2.52 (m, 2H), 2.84 (m, 
2H), 7.14-7.30 (m, 5H), 7.43 (br s, IH), 8.03 (br s, IH), 9.94 (br s, IH) 

xg2 : n»j 1 cDxa2 tmmicLx, ±mxm^>firz^yp^T^ v 

3*"fe ^ *;vn^>(300 mg, 1.36 mmoDfr £k ik^Wl 2 4 (382 mg, 92%) fcfffco 
iH NMR (270 MHz, CDCI3) 8(ppm) : 2.00 (s, 3H), 2.17 (s, 3H), 2.13 (dd, J = 
2.3, 10.2 Hz, IH), 2.19 (s, 3H), 2.59 (dd, J = 2.2, 10.2 Hz, IH), 2.87 (br d, J = 
12.2 Hz, IH), 2.95 (br s, J = 11.8 Hz, IH), 7.14-7.29 (m, 5H), 8.39 (br s, IH) 

mmz 2 ub&®2 5) 

x;@ 1 : mmm 1 ©x*§ 1 tmwz it, v^^t* b >(6io mg, 4.17 

mmoD&iTJ^^-fe S. A;W\*f K(371 mg, 4.07 mmoDfr 6* ';r>7t h 

>=^"fe ^ #;WV/>(730 mg, 80%)£*ifco 

iH NMR (300 MHz, CDCI3) 8(ppm) : 2.13 (s, 3H), 6.89 (d, J = 16.8 Hz, IH), 
7.10 (d, J = 16.8 Hz, IH), 7.27-7.41 (m, 3H), 7.43-7.56 (m, 2H), 7.78 (br s, IH), 
8.26 (br s, IH), 10.27 (br s, IH) 

X@2 : ^»Jl©X@2^^ttT> ±IB-C#^tlfc^>yU^>T-fe h> 
=3-** K it})WVj >(300 mg, 0.889 mmol)fr£K 2 5 (195 mg, 72%) 
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m NMR (300 MHz, DMSOde) 8(ppm) : 2.13 (s, 3H), 2.15 (s, 3H), 2.23 (s, 3H), 
6.62 (d, J = 12.2 Hz, 1H), 6.65 (d, J = 12.2 Hz, 1H), 7.20-7.39 (m, 5H), 8.57 (br 
s, 1H) 

3 «b^2 6) 

X® 1 : fgffiBftl 1 Olg 1 i: bT\ 5 - 7 >(569 mg, 4.00 mmoD&J; 
TJ^;*-fe 5. *;W^ K(364 mg, 3.99 mmoDfr £k 5 - ^ ir J * */W1 

V >(553 mg, 64%)£t#fco 

iH NMR (270 MHz, DMSOde) 8(ppm) : 0.87 (t, J = 6.9 Hz, 6H), 1.20-1.53 (m, 
8H), 2.17-2.22 (m, 2H), 2.31-2.37 (m, 2H), 7.40 (br s, 1H), 8.00 (br s, 1H), 
10.03 (br s, 1H) 

X*12 :^JS^Jl©X@2i:IWa^tT> ±!BT*f#e)nfe5-y^y>=^-fe 
5. >(300 mg, 1.39 mmoDfr £> N 2 6 (245 mg, 59%)^^fc c 

iH NMR (270 MHz, CDCla) 8(ppm) : 0.90 (t, J = 6.9 Hz, 6H), 1.18-1.37 (m, 
6H), 1.55-1.63 (m, 2H), 1.77-1.88 (m, 2H), 2.18 (s, 3H), 2.19 (s, 3H), 2.45-2.56 
(m, 2H), 8.90 (brs, IH) 
H»J2 4 ({b^2 7) 

X@ 1 : H#S01J 1 0Z1 1 tmU^ LT\ a-fh7D >(604 mg, 4.13 mmol)*5 
.kTf^-^-fe 5 *;Wt$; K(368 mg, 4.04 mmol)#> £k a-^r h ^ D >=^^-fe ^ # 
;W^V >(797 mg, 88%)£?#fc 0 

!H NMR (270 MHz, DMSOde) 8(ppm) : 1.78-1.82 (m, 2H), 2.65-2.75 (m, 4H), 
7.15-7.27 (m, 3H), 7.97 (br s, IH), 8.20-8.40 (m, 2H), 10.10 (br s, IH) 
X@2 :£ffim©Xg2i:Htllfcb'r> ±tB-C#&*W u c a-rh7D>=ft 
Hz ^ jb/W W >(300 mg, 1.37 mmoDfr £k ffr&tl 2 7 (324 mg, 78%)£f# fc„ 
m NMR (270 MHz, CDCla) 8(ppm) : 1.89 (s, 3H), 2.09-2.22 (m, 2H), 2.28 (s, 
3H), 2.36-2.41 (m, IH), 2.80-2.86 (m, 2H), 2.97-3.08 (m, IH), 7.01 (br d, J = 
8.6 Hz, 1H), 7.08-7.18 (m, 2H), 7.40 (br d, J = 7.3 Hz, IH), 9.24 (br s, IH) 
HS&0J2 5 ifc&®2 8) 
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JM 1 : 1 ©X*l 1 tmWlt LT\ B-t 1 h 7 D >(607 mg, 4.15 mmol):fc 

i^^-fe^^^W^ F (379 mg, 4.16 mmoDfr^ B-^ h 7 P > = 9^-fc ^ # 
;W\*V>(684 mg, 75%)£t#fc 0 

X*I2 :«m©X@2£|HMii3bT\ ±IBtf#^)4 v i& B-^h^P> = ^- 
-fe * #;W\*\/ >(334 mg, 1.53 mmoDfr ^ fo&to 2 8 (301 nig, 65%)£f#fc 0 
»H NMR (270 MHz, DMSO-de) 8(ppm) : 2.12 (s, 3H), 2.15-2.30 (m, 1H), 2.24 
(s, 3H), 3.05-3.09 (m, 2H), 3.14 (br d, J = 15.8 Hz, 1H), 3.23-3.41 (m, 1H), 4.38 
(br d, J= 15.8 Hz, 1H), 6.99-7.00 (m, 1H), 7.02-7.25 (m, 3H), 8.42 (br s, 1H) 
f£»J2 6 (fb£*2 9) 

xs i : $mm i oig i tmmt lt\ i >*v X1.06 g, s.oo mmoD^ 

itf^-fe 5. *;Wt$> K(740mg, 8.12 mmol)fr£> N 1 --f >=^^--fe * £ 

/WtV7>(l.54 g, 94%)§#fe 0 

m NMR (270 MHz, DMSO-de) 8(ppm) : 2.85-2.89 (m, 2H), 3.03-3.08 (m, 2H), 
7.28-7.38 (m, 3H), 7.87 (br d, J = 7.6 Hz, 1H), 7.92 (br s, 1H), 8.17 (br s, 1H), 
10.2 (brs, 1H) 

XH2 :^Sfg^J10X@2^^tUT> ±IBT-f#&nfcl-^ >*V>=^* 
•fe 5. *;WtV^ >(300 mg, 1.46 mmoDfr fe % fls-&* 2 9 (184 mg, 44%)£f#fc 0 
iH NMR (270 MHz, CDCb) 8(ppm) : 2.17 (s, 3H), 2.24 (s, 3H), 2.58-2.65 (m, 
1H), 2.96-3.07 (m, 1H), 3.13-3.21 (m, 2H), 7.15-7.27 (m, 3H), 7.32-7.37 (m, 
1H), 9.60 (br s, 1H) 

mm\2i «b^3 0) 

XS 1 : ^DIBfll 1 ©X@ 1 )ZMWZ. bT> D^^MJV >(393 mg, 4.00 mmol) 
*«fcV^H2 ^ #;W^ h*(364 mg, 3.99 mmol)fr£> N i/ £ 'P /sdf-iJ- -J >=-^-te 
^ #;VA*\/>(479 mg, 70%)^f#feo 

iH NMR (270 MHz, DMSO-de) 8(ppm) : 1.55 (br s, 6H), 2.19-2.23 (m, 2H), 
2.38 (br s, 2H), 7.50 (br s, 1H), 7.93 (br s, 1H), 10.13 (br s, 1H) 

x@2 :g^0U10Xg2fcR|«fcLT\ ±!BT-f#£ftfc^P^r1*V 
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^--fe 5. #;W^>(200 mg, 1.17 mmoDfr ih&fo 3 0 (214 mg, 72%)£f#;fco 
m NMR (300 MHz, CDCla) 8(ppm) : 1.25-1.53 (m, 3H), 1.58-1.68 (m, 1H), 
1.81-1.86 (m, 2H), 2.03-2.08 (m, 2H), 2.16 (s, 3H), 2.17 (s, 3H), 2.90-3.01 (m, 
2H), 7.95 (br s, 1H) 

mmm2 8 ut&®3 n 

1 ©Xig 1 * .fctfXg 2 hUm^ Its 2 -7 >(452 mg, 
4.10 mmoD&cfcTJ^^-k^^W^ h*(377 mg, 4.14 mmol)fr£> it^3 1 
(214mg,20%)£f#fc o 

m NMR (270 MHz, CDCI3) 6(ppm) : 1.32-1.67 (m, 5H), 1.76-1.89 (m, 2H), 
2.18 (s, 3H), 2.19 (br s, 1H), 2.21 (s, 3H), 2.26 (br s, 1H), 3.60 (br d, J = 13.9 
Hz,lH), 8.20 (brs, 1H) 
«#J2 9 «b^,3 2) 

^S^Jl©X@l*5J;^X^2i:^{CUT> l'-T-fe h>(344 mg, 

2.02 mmod&XXff-tfJzS.-hfr^V h*(l90 mg, 2.08 mmol)fr£K ih^3 2 
(214mg,32%)^#fco 

iH NMR (270 MHz.CDCla) 6(ppm) : 2.06 (s, 3H), 2.07 (s, 3H), 2.33 (s, 3H), 
7.45-7.65 (m, 4H), 7.89-7.99 (m, 3H), 11.50 (br s, 1H) 
(ft<£tl3 3) 

Xgl : HJStfiJ lOIil tmm^LX, 2'-7* h±y h>(342 mg, 2.10 
mmoD&<fctf^-fe^ h*(l89 mg, 2.07 mmol)*^ 2'-T-fe h 

S: *;WW>(448 mg, 92%)^^fe 0 
*H NMR (270 MHz, DMSO-de) 8(ppm) : 2.42 (s, 3H), 7.53 (m, 2H), 7.86-8.05 
(m, 4H), 8.28-8.34 (m, 3H), 10.28 (br s, 1H) 

X^2 :^»Jl©X@2hTOfcbT, ±|BT-f#&tife2 , -T-te h> = 
5. */WtV >(250 mg, 1.03 mmoDfr <\&%H 3 3 (302 mg, 90%)£f#fco 
iH NMR (270 MHz, DMSO-de) 8(ppm) : 2.02 (s, 3H), 2.22 (s, 3H), 2.38 (s, 3H), 
7.51-7.55 (m, 3H), 7.85-7.95 (m, 4H), 11.68 (br s, 1H) 
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mmms 1 (fls^nna 4) 

X@ 1 : 1 0X1 1 tmWit lt> 2 S^>(485 mg, 4.00 

mmoD&cfctf^'k ^ */Wt$> K(369 mg, 4.05 mmoDfr £k 1 - ( 2 - M U ^ 

y >=^^-fe ^ #;wW>(694 mg, 88%)£f#fco 
iH NMR (270 MHz, DMSO-cU) 8(ppm) : 2.38 (s, 3H), 7.37 (br t, J = 6.3 Hz, 
1H), 7.78 (br t, J = 7.2 Hz, 1H), 8.13 (br s, 1H), 8.40 (br s, 1H), 8.41 (br d, J = 
8.2 Hz, 1H), 8.56 (br d, J = 6.6 Hz, 1H), 10.31 (br s, 1H) 
Xg 2 : l oiig 2 fcrattfc bTx ±fBT*#e»nfe 1 - ( 2 - fcf U $W 

y > = ^-fe ^?b;W^/>(304 mg, 1.56 mmoDfr^ fb£-$»3 4(160 mg, 
37%)£#fc„ 

iH NMR (270 MHz, CDCla) 8(ppm) : 2.09 (s, 3H), 2.26 (s, 3H), 2.42 (s, 3H), 
7.17 (br t, J = 6.9 Hz, 1H), 7.38 (br d, J = 8.2 Hz, 1H), 7.68 (br t, J = 7.7 Hz, 
1H), 8.44 (br s, 1H), 8.58 (br d, J = 6.3 Hz, 1H) 
«fe^J3 2 «b^3 5) 

Xig 1 : mm 1 Olg 1 UTs 3 -7-fe3\>l/tf U y >(484 mg, 4.00 

mmoD^.tV^^-fe ^ K(388 mg, 4.00 mmoDfr^ 1 - ( 3 - tT U ^ 

J y 5. *;Wty >(722 mg, 93%)£f#fco 
*H NMR (270 MHz, DMSO-ds) 8(ppm) : 2.32 (s, 3H), 7.32-7.42 (m, 1H), 8.07 
(br s, 1H), 8.29-8.34 (m, 2H), 8.54-8.57 (m, 1H), 9.09 (br s, 1H), 10.32 (br s, 
1H) 

Xg 2 : 1 ©IS 2hmk^Xs ±!3T-ff 6 tlfc 1 - ( 3 - 1: U 

> = ^te*jb;Wty><205 mg, 1.05 mmol)fr£>, <b^93 5(213 mg, 
72%)^f#fco 

iH NMR (270 MHz, CDCI3) 8(ppm) : 2.14 (s, 3H), 2.21 (s, 3H), 2.39 (s, 3H), 
7.31 (br dd, J = 5.4, 7.9 Hz, 1H), 7.75 (br d, J = 7.9 Hz, 1H), 8.52 (br d, J = 5.4 
Hz, 1H), 8.72 (br s, 1H), 9.08 (br s, 1H) 

H»J3 3 Mb-&#I3 6) 
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xii i : mmm 1 ©xa 1 tmut lT^ 4 -7^)^ u $?><&07 m g , 4.19 

mmol)4o iV^-^-fe ^ *;Wt5> K(408 mg, 4.46 mmoDfr 1 - ( 4 - 1: U ^ 
)V) J > = nrt * *>Wt\/>(722 mg, 95%)£*#fc 0 
X*12 :^SS^Jl©X@2^mit:tT> ±8Bt«' fife 1 - (4-tTU^;i/) 
> = ^-fe S*/Wt*/><&18 mg, 1.64 mmol)^6> flj-&$l3 6(389 mg, 

iH NMR (270 MHz, CDCla) 8(ppm) : 2.16 (s, 3H), 2.25 (s, 3H), 2.35 (s, 3H), 
7.30 (d, J = 6.3 Hz, 2H), 8.46 (br s, 1H), 8.60 (d, J = 6.3 Hz, 2H) 
l<»J3 4 (4bHr^3 7) 

X*§ 1 : fgfflgftl 1 CIS 1 tmWz bts T-fe^-;i/^^^>(489 mg, 4.00 mmol) 
*«feV^H2 ^ *;W\*i? H(366 mg, 4.00 mrnoDfr 1 - \±^*J-)\,3L$ ;y = 

S */Wt\/>(714 mg, 92%)£ff fco 
Xg2. : HJtefliJ 1 ©Xf!2 tmWfc Ut^ ±i3T-|#£>ti,k 1 - J 
>=^^-fe MtV>) >(400 mg, 2.05 mmoDfr £> N 3 7 (489 mg, 85%)$: 

iH NMR (270 MHz, CDCI3) 8(ppm) : 2.16 (s, 3H), 2.26 (3, 3H), 2.42 (s, 3H), 
8.06 (br s, IH), 8.46 (d, J = 2.7 Hz, IH), 8.52 (dd, J = 1.7, 2.7 Hz, IH), 8.71 (d, 
J= 1.7 Hz, IH) 

mmmss «b-&%3 8) 

X@ 1 : 1 ©I§ 1 bmMt\;X, 2 -T-fe^l/tfP -;i/(437 mg, 4.00 

mmoDiji^^-'fe 3. */Wt5> h*(374 mg, 4.09 mmaDfr £>> 1 - ( 2 - tf D U 
)]/) olX; J > = n-b * #;W\*\/>(408 mg, 55%)£*#fc 0 

xe 2 : mmm 1 ©is 2 t mmt Us ±iB-et# ^ titc 1 - ( 2 - ^ d >j 

S > = -3^-fc 5. *;W^^>(314 mg, 1.72 mmol)fr£K i\j^3 8(504 mg, 
95%)&*#fco 

!H NMR (270 MHz, CDCla) 8(ppm) : 2.12 (s, 3H), 2.21 (s, 3H), 2.38 (s, 3H), 
2.55 (s, 3H), 6.17-6.22(m, 2H), 7.11 (br s, IH), 8.13 (br s, IH) 
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mmmse ab^3 9) 

xii i : mum KDJimi tmm^LXs 2-T^^-)iy^y(4u mg , 4.00 

mmol)43J:t55 : -^-b^*;Wti;K(368mg,4.03mmol)* i e)> 1- (2-7'J;i/) 

J y = ?-ir*. K #;W\V>(441 mg, 60%)£#fco 
Xg2 :^»JlcDX@2i:^tbTs ±!BT-t#£ftfc 1 - (2-7>J;V) x 

>=^^)-fe ^*;W^^>(180 mg, 0.982 mmol)^e> > -fb^tl3 9(217 mg, 
83%)£f#fco 

*H NMR (270 MHz, CDC1 3 ) 5(ppm) : 2.13 (s, 3H), 2.22 (s, 3H), 2.30 (s, 3H), 
6.31 (m, 2H), 7.36 (br s, 1H), 8.43 (br s, 1H) 

mmmzi «bi^4 0) 

X@l : fgffliftl lOIg 1 tmWikLX, 2-T-te^;i/^7i>(521mg,4.13 
mmoD&^tf^-te ^ iJ)WV H(376 mg, 4.11 mmoDfr £k 1 - ( 2 -^x~ 
y > = f-^-fe * #;i/M\/>(636 mg, 78%)£f# fee 
2 : H»J 1 (Dig 2 £: mc bT> ±BTf»6 tifc 1 - ( 2 - ?-x - ;t/) 
x£ y >=5=-^-te ^ #;W1\/>(498 mg, 2.50 mmoDfr £^ -fb^4 0(549 mg, 
78%)£t#fco 

m NMR (300 MHz, CDCI3) 6(ppm) : 2.07 (s, 3H), 2.24 (3, 3H), 2.42 (s, 3H), 
6,89 (br t, J = 7.2 Hz, 1H), 7.06 (dd, J = 6.9, 7.2 Hz 1H), 7.24 (br d, J = 6.9 Hz, 
1H), 8.81 (br s, 1H) 

mmm3 8 wfr&»4 1) 
mmm stmrn^Lx, mmm 3 7 £ nfe<b^% 4 0 (260 mg, 0.918 

mmol) £ % fb£$l 4 1 (148 mg, 52%)£f#fc 0 

iH NMR (270 MHz, CDCla) 8(ppm) : 1.36 (t, J = 7.0 Hz, 3H), 2.25 (s, 3H), 2.30 
(s, 3H), 2.43 (s, 3H), 3.92 (br q, J = 7.0 Hz, 2H), 6.91 (br t, J = 5.2 Hz, 1H), 
7.06 (br d, J = 5.2 Hz, 1H), 7.24 (br d, J = 5.2 Hz, 1H) 
HBS0I3 9 «b^4 2) 

mi : mmm loJMi tmmthx, 2-7^^-3-^wt7i> 
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(561 mg, 4.00 mmol) :fc«fctf *-*-fe ^ *;Wt$> h*(374 mg, 4.09 mmoDfr £k 1 - 
(3 -pWI/- 2 -fx-;v) >=^-fe^*;W^>(410 mg, 48%)£ 

X*i2 : »^!Il©Xg2i:|sI»LT^ ±fBT*f#£;Jifc 1 - (3-PWI/-2 
y > = ^-fe * *;Wt^>(260 mg, 1.22 mmol)fr£K Yb^4 
2(335 mg, 93%)^#fco 

iH NMR (270 MHz, CDQa) 6(ppm) : 2.02 (s, 3H), 2.19 (s, 3H), 2.24 (s, 3H), 
2.38 (s, 3H) 6.78 (d, J = 5.0 Hz, 1H), 7.07 (d, J = 5.0 Hz, 1H), 9.37 (br s, 1H) 

mmm4o ub^4 3) 

hi : mmm i o Jim ltmm^LXs 1- (^w [t>] ^5r7i>-2- 

>f;i/) ai^y>(705 mg, 4.00 mmol)*5 cfctJ^tf-fe ^ *;W\*^ h*(370 mg, 4.05 
mmol)fr£K 1- [b] W7i>-2-^V) >=3=-;r-te ^ £ 

;W\*y >(990 mg, 99%)%mtco 

m NMR (270 MHz, DMSO-de) 6(ppm) : 2.40 (s, 3H), 7.36-7.41 (m, 2H), 7.45 
(br s, 1H), 7.81-7.90 (m, 3H), 8.42 (br s, 1H), 10.56 (br s, 1H) 
Xg2 :ll^m©X@2£|!lJ$£L-^ ±IBT'ff £> tifc 1 - [b] ^ 

t7i>-2-^A) >=^-fe ^ £;WS\/>(500 mg, 2.01 mmoDfr 

4 3 (599 mg, 90%) 

m NMR (270 MHz, DMSO-de) 8(ppm) : 2.04 (s, 3H), 2.17 (s, 3H), 2.38 (s, 3H), 
7.31-7.40 (m, 3H), 7.79 (br d, J = 7.6 Hz, 1H), 7.89 (br d, J = 7.8 Hz, 1H), 
11.75 (br s, 1H) 

mmm4 1 ab^t/4 4) 

Xgl : H»J 1 ©Xig 1 i:^i{Zfr> 3-7-fe^l/ft7i>(520m g) 4.12 

mmol)43«fcV^^-fe ^ #;Wt^ K(366 mg, 4.00 mmoDfr^ 1 - ( 3 

;i/) y > = 3^-te 5. #;WW>(839 mg, 98%)£ff fco 

iH NMR (270 MHz, DMSO-de) 8(ppm) : 2.27 (s, 3H), 7.52 (br d, J = 5.3 Hz, 

1H), 7.83 (br d, J = 5.3 Hz, 1H), 7.95 (br s, 1H), 8.22 (br s, 1H), 10.08 (br s, 
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1H) 

x@2 : msm 1 ©xn2 tmut lt, ±t3T*#e>tifc 1 - ( 3 -^x.-^) 

x# J > = ^-fe ^ */WW >(458 mg, 2.30 mmol)^$> N <b^4 4(540 mg, 
83%)£#fco 

iH NMR (270 MHz, DMSO-de) 8(ppm) : 2.02 (s, 3H), 2.15 (s, 3H), 2.25 (s, 3H), 
7.05 (br d, J = 6.0 Hz, IH), 7.37 (br s, IH), 7.47 (br d, J = 6.0 Hz, IH) 
HJS0H2 «b-£$)4 5) 

X*I1 1©X*11 tmmtLT, 2-7^)V^T^-MZ19mg,4.15 

mmoD^^V^^-fe ^ -tDVAV K(366 mg, 4.00 mmoDfr £>> 1 - ( 2 U 

iH NMR (270 MHz, DMSO-de) 8(ppm) : 2.42 (s, 3H), 7.67 (br s, IH), 7.79 (br 
d, J = 4.3 Hz, IH), 7.87 (br d, J = 4.3 Hz, IH), 8.51 (br s, IH), 10.65 (br s, IH) 
2 : H»J 1 <DT.m 2tmWL&LX, ±l3T-f# £ ftfc 1 - ( 2 -?TV U 
> = 5=-^|-fe^>b;Wt^>(374 mg, 1.87 mmoD^?.s tt&%A 5(374 mg, 
45%)£f#fco 

iH NMR (270 MHz, DMSO-de) 8(ppm) : 2.03 (s, 3H), 2.18 (s, 3H), 2.31 (s, 3H), 
7.74-7.79 (m, 2H), 11.70 (br s, IH) 
IWJ4 3 «b^tl4 6) 

^^S^Jl©x@l*3J:y t xg2i:m^tT^ 2'-^^;vT-fe h7i; >(627 

mg, 4.67 mmoD&ctTJ^-fe 3 *;Wt3> h*(374 mg, 4.09 mmol)fr*>> ^^4 
6(l41mg, 10%)£#fc o 

iH NMR (270 MHz, CDCI3) 8(ppm) : 1.99 (br s, IH), 2.21 (s, 3H), 2.33 (s, 3H), 
2.38 (s, 3H), 7.15-7.20 (m, 3H), 7.38 (m, IH), 8.90 (br s, IH) 
H»J4 4 0(b<£t>4 7) 

Xifil :mmmi<D^Mltmm^LXs V >(540 mg, 
4.02 mmol)i3 < tU 5 9 L ^-b^ ij;Wt$? H(369 mg, 4.04 mmol)ib>6^ 3'-^^;i/T 
^b7i; > = 3^-fe ^ ^;i/M*\/>(791 mg, 89%)£*§fco 

70 



WO 03/051854 PCT/JP02/12961 

2 : mmm 1 oxm 2 tmmt tx\ ±ia-e#*> ttfe 3 h 7 x 

^ >=^fr-fe $ *;WtV >(300 mg, 1.36 mmoDfr^ fb^4 7(316 mg, 79%) 

*H NMK (270 MHz, CDCla) 8(ppm) : 2.15 (3, 3H), 2.23 (s, 3H), 2.34 (s, 3H), 
2.37 (s, 3H), 7.01-7.09 (m, 1H), 7.19-7.30 (m, 3H), 7.90 (br s, 1H) 
ft»J4 5 Ob£tl4 8) 

Xgl : mmmionmi tmm^LX, 4'-*?-)l7-bb7*;>(536 mg, 
3.99 mmoD^TJ^^-fe K(382 mg, 4.19 mmoDfr^ 4'-*?-)l? 

-fe h 7 x J >=^-b ^ *;Wt\7>(767 mg, 93%)£f# fe c 
iH NMR (270 MHz, DMSO-de) 8(ppm) : 2.27 (s, 3H), 2.32 (s, 3H), 7.18 (d, J = 
7.9 Hz, 2H), 7.82 (d, J = 7.9 Hz, 2H), 7.88 (br s, 1H), 8.23 (br s, 1H), 10.15 (br 
s, 1H) 

xn 2 : mmm 1 ©xa 2 ^ mmtz ux\ ±mxm *> tit. v-t^r^v-?*. 

J > = ^^-fe^^;i.ny>(200 mg, 0.965 mmoDfr^ <h-&Va 4 8(224 mg, 
80%)£*§fco 

*H NMR (270 MHz, DMSO-cU) 8(ppm) : 2.06 (s, 3H), 2.24 (s, 3H), 2.31 (s, 3H), 
2.36 (s, 3H), 7.13 (d, J = 8.3 Hz, 2H), 7.31 (d, J = 8.3 Hz, 2H), 8.40 (br s, 1H) 
il»J4 6 Uh&®4 9) 

XS1 : 1 ©X@ 1 tmWithX, 2'-x.m7V\Z*7*; >(649mg, 

4.00 mmol)i5<fct>*^^-fe ^ *;Wti; K(378 mg, 4.14 mmoOfr £ N 2'-^)]/^ 
D 1^^7x7 > = ^-fe * *;Wty>(672 mg, 71%)*#fc 0 

xn2 : nmmi(Djm2 tmnthx^ ±mxn^titz2'-x.^jiytt^ 

7 iy >=^-fe ^*;wt\/><S00 mg, 1.27 mmoDfr£>, 9(759 mg, 

88%)£f#fc 0 

iH NMR (270 MHz, CDCI3) 8<ppm) : 1.13 (t, J = 6.9 Hz, 3H), 1.24 (t, J = 7.3 
Hz, 3H), 1.96 (s, 3H), 2.20 (m, 1H), 2.24 (s, 3H), 2.71 (m, 2H), 3.14 (m, 1H), 
7.13 (br t, J = 7.1 Hz, 1H), 7.21-7.26 (m, 2H>, 7.51 (br d, J = 7.9 Hz, 1H), 8.87 
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(br s, 1H) 

mum* 7 ut&ms o 

4.00 mmoD^itK^-fe §*Wi> h*(366 mg, 4.00 mmoDfr^ 2'-* b=^> 
T-fe h 7 x. S y =^tf-fe K *;Wty >(891 mg, 92%)£t#fc„ 

is 2 : mmm 10^2 tmmizhx, ±mxn btifcv-* h^yr-th 

7^; > = ^^--fe^.5b;W\*^>(50.0 mg, 0.224 mmol)fr£>, ik^S 0(64.0 
mg, 93%)£f#fco 

iH NMR (270 MHz, CDCI3) 8(ppm) : 2.08 (s, 3H), 2.29 (s, 3H), 2.45 (s, 3H), 
3.87 (s, 3H), 6.90 (br t, J = 7.3 Hz, 1H), 6.91 (br d, J = 7.3 Hz, 1H), 7.06 (br d, 
J = 7.3 Hz, 1H), 7.27 (br t, J = 7.3 Hz, 1H), 8.31 (br s, 1H) 
HS&#|4 8 (fls-&»5 1) 

IS 1 : HJfS0!| 1 Olg 1 ^TOfc LT, 3 h3^>7-fe h7i; >(601 mg, 
4.00 mmoD&^TJ^^-fe 5.i3)WW F(377 mg, 4.12 mmo])fr&> 3'-p< b*rSs 
T-fe h 7 J > = * H/U/VJ >(713 mg, 58%)£t#fc 0 

iH NMR (270 MHz, DMSOde) 8(ppm) : 2.29 (s, 3H), 3.80 (s, 3H), 6.96 (br d, J 
= 7.9 Hz, IH), 7.30 (br t, J = 7.9 Hz, IH), 7.44 (br s, IH), 7.46 (br d, J = 7.9 
Hz, IH), 7.94 (br s, IH), 8.28 (br s, IH), 10.18 (br s, IH) 

y^j > = ^3"fe* #;W^>(500 mg, 2.24mmol)fr£>, ffr&*l5 1(419 mg, 
71%)£f#fco 

m NMR (270 MHz, CDCla) 8(ppm) : 2.10 (s, 3H), 2.30 (s, 3H), 2.34 (s, 3H), 
3.78 (s, 3H), 6.78 (br d, J = 7.9 Hz, IH), 6.94 (br s, IH), 7.01 (br d, J = 7.9 Hz, 
IH), 7.25 (br t, J = 7.9 Hz, IH), 9.48 (br s, IH) 

mmm4 9 «b^ti5 2) 

Ml :^«B«»Jl©X®lfc|g«fcbT> 4'-* l^>7-fe h7i; >(362mg, 
2.41 mmoD&J^^-fe $*;W^ M225 mg, 2.46 mmo])fr£ N 4'-^ h^> 
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7-feh7i; >=^-fe ^ *;wty >(448 mg, 83%)£f# tzo 
X*12 :^»Jl©X®2i:TOfcbT> ±IB^#e»tife4'-p< h^>>T-feb 
> = ^-b^^;Wt\/>(200mg, 0.896 mmoD^fe, flj£"%5 2(248 mg, 
90%)£t#fc o 

iH NMR (270 MHz, CDCla) 8(ppm) : 2.06 (s, 3H), 2.24 (s, 3H), 2.35 (s, 3H), 
3.78 (s, 3H), 6.84 (d, J = 8.6 Hz, 2H), 7.36 (d, J = 8.6 Hz, 2H), 8.56 (br s, 1H) 

igi :mmmi(DJLmitmm^hx, 2'-7;i/^-DT-feh7xy>(558mg, 

4.04 mmoD&.fcD^tf-fe ^ #;W\*^ f*(385 mg, 4.12 mmoflfr 2'-7)l*U 
7* h 7i;> = ^ ^ *;W\*y >(704 mg, 83%)£f|fco 
iH NMR (270 MHz, DMSO-de) 8(ppm) : 2.29 (s, 3H), 7.19-7.28 . (m, 2H), 
7.40-7.48 (m, 1H), 7.74-7.80 (m, 2H), 8.30 (br s, 1H), 10.34 (br s, 1H) 

x«2 :nmmi<Dxm2.tmm£.\,x< ±mxn<bntz2'-7)\<*uT*Y 

7x7> = 3^:t-fe^:2j;WW>(200mg,0.948mmoDfr^ <b^tl5 3(l99mg, 
71%)£f#fco 

iH NMR (270 MHz,CDCl3) 8(ppm) : 2.05 (s, 3H), 2.26 (s, 3H), 2.40 (s, 3H), 
7.01-7.12 (m , 2H), 7.23-7.31 (m, 2H), 8.68 (br s, IH) 
nMM5 1 (ftl^/5 4) 

111 : «^JlCDXgl iilil^tciL'r^ 3'-7;i/tD7ir h7i; >(553mg, 
4.00 mmoD*5 it^^-fe ^ K372 mg, 4.07 mmoDfr £>> 3'-7;i/^D 

7-i2h7i; > =^-^-fe ^ *;WW>(772 mg, 92%)£f#fco 
iH NMR (270 MHz, DMSOde) 8(ppm) : 2.29 (s, 3H), 7.17-7.24 (m, IH), 
7.38-7.46 (m, IH), 7.69 (br d, J = 8.9 Hz, IH), 7.88 (br d, J = 11.2 Hz, IH), 
8.09 (br s, IH), 8.31 (br s, IH), 10.24 (br s, IH) 

x@2 :mmmi<onLU2 tmrn^hx. ±mxm^titc3'-yMuT^h 

7x/> = 5=-^-fe^*;w^/>(233 mg, 1.10 mmoDfr^ <b^5 4(242 mg, 
74%)£f#fco 
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iH NMR (270 MHz, CDCla) 8(ppm) : 2.08 Cs, 3H), 2.26 (s, 3H), 2.35 (s, 3H), 
6.92-6.99 (m, 1H), 7.07-7.13 (m, 1H), 7.18-7.22 (m, 1H), 7.28-7.34 (m, 1H), 
8.54 (br s, 1H) 

mmms 2 5 5) 

4.00 mmoD&^tf^-fe ^ *;Wt$> M376 mg, 4.11 mmoDfr^ 4'- 7)1/*U 
7th7i; > =^-fe 5. >(769 mg, 91%)£lifco 

x®2 :mmmioT.m2tmm^hx, ±mxmt>titz4'-y)i*vT-kh 

7xy >=^-fe^*;WN*y>(208mg, 0.986 mmol)fr£>> fb£tl5 5(251mg, 
86%)£ftfco 

iH NMR (270 MHz, CDCla) 8(ppm) : 2.14 (s, 3H), 2.22 (s, 3H), 2.36 (s, 3H), 
6.98-7.05 (m, 2H), 7.38-7.44 (m, 2H), 8.09 (br s, IH) 
3 {<b&®5 6) 

181 :HJfi«ll©XSl fcK«fcL^ 2'-^PD^-fe h7^/>(344 mg, 
2.23mmol)43J;U r 5 : -?|-fe^^;W^ K(l94 mg, 2.12 mmoDfrSK 2'-^ DPT 
th7i; > = 3^-fe ^ #;WW>(362 mg, 58%)£f#fco 
X@ 2 : H»J 1 ©Ig 2tmm£ UT> ±IBT'tf £> tlfc 2 * d d T-fe h 7 x 
y > =5=-^-fe ^ * >(200 mg, 1. 14 mmoDfr £ > <b"&tl 5 6 (347 mg, 97%) 

m NMR (270 MHz, CDCla) 6(ppm) : 1.98 (s, 3H), 2.23 (s, 3H), 2.38 (s, 3H), 
7.22-7.27 (m, 2H), 7.37-7.45 (m, 2H), 9.05 (br s, IH) 
$g%0J5 4 «b«&»5 7) 

njte^j 8 tmmz hx, mum 5 3 xn^ntzit^ 5 6(200 mg, 1.14 mmoi) 

5 7 (347 mg, 97%)£#fco 
iH NMR (270 MHz, CDCla) 8(ppm) : 1.35 (t, J = 6.9 Hz, 3H), 2.25 (s, 3H), 2.30 
Cs, 3H), 2.40 (s, 3H), 3.91-3.93 (brs, 2H), 7.22-7.28 (m, 2H), 7.38-7.42 (m, 2H) 
£gffi$|5 5 Wb-&%5 8) 
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xgi : mmmioumtmrn^Lx, 3'-^DP7tb7x;>(3i9 m gl 

2.06 mmoDiJ ZXttt-k $ iiJUrtV K(l88 mg, 2.06 mmoDfr & > 3'-^DD7 
-fe h 7 :ny >=^-^-b * A;WW>(211 mg, 45%)£*§fc 0 
x@2 : |%Ml©x@2£|i^fcbT> ±f3T*t# Wc3'-^PP7t h7i 
-> > = ^--fe ^ #;WP./>(200 mg, 1.14 mrnoDfr 5 8 (347 mg, 97%) 

m NMR (270 MHz, CDCla) 8(ppm) : 2.01 (s, 3H), 2.19 (s, 3H), 2.25 <s, 3H), 
7.29-7.41 (m, 4H), 11.68 (br s, 1H) 
H»J5 6 «fci«5 9) 

Xgl : ^|flS#| 1©XH1 hlHIfclt, 4'-^DD THr h7iy >(344 mg, 
^SmmoDiScf^^-fe^^^W^^K^mg, 2.06 mmoDfr 4'-^DP7 
■fe h 7i;>=f« ^ *;W^^>(362 mg, 58%)£f# tz 0 

: mmmi(DJM2tmm^Lx, ±mxn <otitc4'-#nu7* F7i 

^ > = ^^|-42^^;WN*y>(l64 mg, 0.720 mmoDfr^ -fb^tl 5 9(193 mg, 

*H NMR (270 MHz, CDCla) 8(ppm) : 2.11 (s, 3H), 2.23 (s, 3H), 2.24 (s, 3H), 
7.30 (d, J = 8.6 Hz, 2H), 7.36 (d, J = 8.6 Hz, 2H), 8.34 (br s, 1H) 
mffi,M5 7 «b^tJ6 0) 

xm : nnmi<DJMi tmmtLx, 2 , -7u^7-bh7*;>ui5 m g , 

2.08 mmoD&ckT^sJ-fe ^ *;W^y h*(l90 mg, 2.08 mmoDfr^K 2 , -7*D ; E7 
•fe b7i; >=^3-fe ^£;W\*\/>(392 mg, 69%)£f#fc 0 
iH NMR (270MHz, DMSO-de) 8(ppm) : 2.28 (s, 3H), 7.29-7.76 (m, 5H), 8.25 
(brs, 1H), 10.35 (brs, 1H) 

X*I2 : h mWtt LT, ±lBT-f#?>tufc2'-rD^T-fe h7i 

y > = 5=-^-fe ^ ^;W\*y>(254 mg, 0.933 mrnoDfr^ ft^ft 6 0(328 mg, 
99%)£fffco 

iH NMR (270 MHz, CDCI3) 8(ppm) : 2.01 (3, 3H), 2.23 (s, 3H), 2.38 (s, 3H), 
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7.13 (br t, J = 7.6 Hz, 1H), 7.30 (br t, J = 7.6 Hz, 1H), 7.47 (br d, J = 7.6 Hz, 
1H), 7.62 (br s, J = 7.6 Hz, 1H), 8.86 (br s, 1H) 
8 Mb1^36 1) 

X81 :£ffim®Xglfc|ftl|fc:UT\ 2'-b h*D*>>T-fe h7x7 >(544 
mg, 4.00 mmol)*3 «fctf^-b ^ *;Wty K(377 mg, 4.12 mmoDfr 2 *- b h* 
D^i/T-fe h 7i; ^ #;WW>(649 mg, 78%)$f#feo 

m NMR (270 MHz, DMSOds) 8(ppm) : 2.31 (s, 3H), 6.85 (br t, J = 7.0 Hz, 
1H), 6.88 (br d, J = 7.0 Hz, 1H), 7.25 (br t, J = 7.0 Hz, 1H), 7.50 (br s, 1H), 
7.53 (br d, J = 7.0 Hz, 1H), 7.81 (br s, 1H), 8.10 (br s, 1H), 10.35 (br s, 1H) 

x*§ 2 : nmm 1 ©xa 2 tmmt ut\ ±ibt-^^ 2 1 h o h 

7i; > = ^-fe^*;WV/>(233 mg, 1.10 mmoDA^^ tf?&tl6 1(322 mg, 
70%)£^fco 

iH NMR (270 MHz, DMSOde) 8(ppm) : 2.04 (s, 3H), 2.06 (s, 3H), 2.23 (s, 3H), 
2.24 (s, 3H), 7.12 (br d, J = 7.6 Hz, 1H), 7.23 (br t, J = 7.6 Hz, 1H), 7.35 (br t, 
J = 7.6 Hz, 1H), 7.39 (br d, J = 7.6 Hz, 1H), 10.20 (br s, 1H) 

nmw5 9 (fls^»6 2) 

x@ i : mmm 1 ©x*i 1 tmm t lt\ 3 »- 1 k d *$/T-tz h 7 x / >(546 

mg, 4.01 mmol) £ <ktf?-;t-lz ^ */Wt$; K(379 mg, 4.15 mmol)fr & % 3 *- b h* 

D^T-fe h 7i;>=ft-i2 ^ *;W^^>(654mg, 78%) 

xg 2 : H«J 1 ©Xg 2 t H3$k bT\ ±lBT-# ftfc 3 b Y D ^TMr h 

7x; > = ^^-fe ^7J;W^>(262 mg, 1.25 mmo!)i^> ^#16 2(351 mg, 

84%)£f#fc 0 

!H NMR (270 MHz, DMSO-de) 6(ppm) : 1.96 (s, 3H), 2.27 (s, 3H), 2.28 (s, 3H), 
2.34 (s, 3H), 7.07 (br d, J = 8.4 Hz, 1H), 7.15 (br s, 1H), 7.32 (br d, J = 8.4 Hz, 
1H), 7.33 (br t, J = 8.4 Hz, 1H), 9.24 (br s, 1H) 

mmm 6 0 «ts^«6 3) 

IS 1 : H«J 1 ©XH 1 bt> 3'- b FD#^VX7;Prk F(488 
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mg, 4.00 mmol):fc «fcU^"fe ^ #;W\*^ M378 mg, 4.15 mmol)fr 3 1 K 

V*i/^>X7)\s7t b* = ^-fc ^ #;WW>(732 mg, 88%)£t#fco 

iH NMR (270 MHz, DMSO-de) 8(ppm) : 6.80 (m, 1H), 7.13 (br s, 1H), 7.19 (m, 

2H), 7.87 (br s, 1H), 7.96 (s, 1H), 8.14 (br s, 1H), 9.56 (br s, 1H), 11.35 (br s, 

1H) 

x*|2 : ^m©x@2£|i3liai{c:LT\ ±!3T*li£ftfc3'-fc b*D^>^>X 
7;i/rt h* =3^Hr ^ £;WW>(300 mg, 1.43 mmoDfr £k -fl^tl 6 3 (322 mg, 
70%)£#fco 

iH NMR (270 MHz, DMSO-de) 8(ppm) : 2.18 (s, 3H), 2.25 (s, 3H), 2.28 (s, 3H), 
6.86 (s, 1H), 7.04 (br d, J = 7.4 Hz, 1H), 7.05 (s, 1H), 7.19 (br d, J = 7.4 Hz, 
1H), 7.31 (br t, J = 7.4 Hz, 1H), 8.16 (br s, 1H) 

mmme 1 «b-»6 4) 

X*ll : HJ&0I.J 1 1 £lsU§t;:LT\ 4'-b h'D^>7t h7i; >(544 

mg, 4.00 mmol):fc cfcTJ^^-fe ^ K(387 mg, 4.25 mmol)fr h> 4 '- fc K 

D^S/T-fe h7x;>=ft"fe 5. >(830 mg, 99%)£f#fco 

*H NMR (270 MHz, DMSO-de) 8(ppm) : 2.23 (s, 3H), 6.75 (d, J = 8.5 Hz, 2H), 

7.76 (d, J = 8.5 Hz, 2H), 7.78 (br s, 1H), 8.14 (br s, 1H), 9.75 (s, 1H), 10.05 (s, 

1H) 

X*12 : nmmiOJM2.tWk^X, ±l3-£*#6ti;fc4'-t: Fp*$/7Mz h 
7i; > = f-^-fe^£;WW>(202mg, 0.965 imriol);^ ih^Q 4(l99mg, 
61%)£#fco 

iH NMR (270 MHz, CDC1 3 ) 5(ppm) : 2.15 (s, 3H), 2.22 (s, 3H), 2.23 (s, 3H), 
2.29 (s, 3H), 7.07 (br d, J = 8.6 Hz, 2H), 7.43 (br d, J = 8.6 Hz, 2H), 7.99 (br s, 
1H) 

HJ&0IJ6 2 (fti^6 5) 

Xig 1 : mWM 1 ©Xig 1 tm®£ bT\ 2'-^ h DT-fe h 7 1; >(673 mg, 
4.08 mmoD&J^^-fe ^ *;W*$> F(365 mg, 3.99 mmoDfr 2'--hD7 
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•fe h 7 x.J > = ^ *;W\*^>(785 mg, 81%)£f#fc 0 

m NMR (270 MHz, DMSOds) 6(ppm) : 2.27 (s, 3H), 7.32 (br s, 1H), 7.60-7.68 
(m, 1H), 7.72-7.79 (m, 2H), 7.96 (br d, J = 7.9 Hz, 1H), 8.31 (br s, 1H), 10.52 
(br s, 1H) 

x@2 :^6li^l©xg2i:HafcbTs ±IBT-ff ^.tufc 2'-~ h DT-fe h7i 
y >=^-fe ^ >(431 mg, 1.81 mmoDfr 6 5 (548 mg, 94%) 

m NMR (270 MHz, CDCla) 6(ppm) : 2.04 (s, 3H), 2.07 (s, 3H), 2.23 (3, 3H), 
7.49-7.71 (m, 4H), 11.73 (br s, 1H) 
M6 3 «b-^tJ6 6) 

X@l : HWJ 1 ©Xg 1 tmm^LXs 3' — — h D7t h7i^ >(661 mg, 
4.00 mmoD&cfctF^-te S. *;W*5> K(370 mg, 4.05 mmoDfr £k 3'--hD7 
th7i7 > = ^-fe ^ jb;WW >(910 mg, 75%)£ftfe. 
*H NMR (270 MHz, DMSOde) 8(ppm) : 2.37 (&, 3H), 7.67 (br t, J = 7.9 Hz, 
1H), 8.16 (br s, 1H), 8.23 (br d, J = 7.9 Hz, 1H), 8.40 (br s, 1H), 8.43 (br s, J = 
7.9 Hz, 1H), 8.61 (br s, 1H), 10.40 (br s, 1H) 

x^2 :mmmi(Dxu2tmm^Lx^ ±mT-mt>titc3'-=.hv7*h7x. 

S K ft >(506 mg, 2. 12 mmoOfr £ N 6 6 (409 mg, 60%) 

iH NMR (270 MHz, CDCla) 8(ppm) : 2.15 (s, 3H), 2.25 (s, 3H), 2.40 (s, 3H), 
7.53 (br t, J = 8.3 Hz, 1H), 7.73 (br d, J = 8.3 Hz, 1H), 8.15 (br d, J = 8.3 Hz, 
1H), 8.30 (br s, 2H) 

Igl : MMffl 1®X@1 £|IJ;ii£bT\ 4'-^ h UT-k h 7 1; >(350 mg, 
2.12 mmol)*J<t^^-fe ^*;WN*^ h*(l95 mg, 2.13 mmoDfr £ N 4'-^ h D? 
-fe h 7 1; >=^^-fe ^ >(475 mg, 94%)£f#fc 0 

x@2 : mmmi(DJLm2tmm^^Xs ±mx*mt>titc4'-=.vvT*h7* 
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j > =3^hfe ^ *;W VJ >(397 mg, 1.67 mmoDfr & % fc&fo 6 7 (216 mg, 40%) 

m NMK (270 MHz, CDCla) 8(ppm) : 2.15 (s, 3H), 2.24 (s, 3H), 2.38 (s, 3H), 
7.59 (d, J = 8.6 Hz, 2H), 8.20 (d, J = 8.6 Hz, 2H), 8.30 (br s, 1H) 

Wltiffl 5 8 1?W £> tlfc-fb^tl 6 1 (118 mg, 0.352 mmoDfc # J -;K5 mL) 
fc»#U ^fflfc* U t? A(200 mg, 1.48 mmol)^JPx.s gMT* 10 afflftft bfco 

u «m± h u ^A«tm ««E®*bfco »&tifc5ite»« 

tl&^^y— M3 mlOKrflfffU y^DK^x- ^MlO mQ%mZs £b 
fc|g||*a3lU «B*LTfll£«r6 8(96.9 mg, 94%)£f#fc 0 
iH NMR (270 MHz, DMSO-ds) 5(ppm) : 1.98 Cs, 3H), 2.23 (s, 3H), 2.35 (s, 3H), 
6.72 (br t, J = 7.6 Hz, 1H), 6.83 (br d, J = 7.6 Hz, 1H), 6.88 (br d, J = 7.6 Hz, 
1H), 7.10 (br t, J = 7.6 Hz, 1H), 9.95 (br s, 1H), 11.45 (br s, 1H) 

mmme 6 9) 
MMM6 5 tmwaz LTs mmms 9nn^fitdb^e 2<uo mg, 0.417 

mmol)fr£> N flj-^tJ 6 9 (101 mg, 82%)£f# fc c 

iH NMR (270 MHz, DMSO-de) 6(ppm) : 2.01 (s, 3H), 2.18 (s, 3H), 2.23 (s, 3H), 
6.66 (br t, J = 7.9 Hz, 1H), 6.69 (br s, 1H), 6.76 (br d, J = 7.9 Hz, 1H), 7.13 (br 
t, J = 7.9 Hz, 1H), 9.46 (br s, 1H), 11.60 (br s, 1H) 
«0iJ6 7 Mb^»7 0) 

HSfe0!l6 5 J:TO^bTs 1 T»6tlfc^«l6 4(110 mg, 0.328 

mmoDfr >fb^ 7 0 (88 mg,.91%)£#fco 

*H NMR (270 MHz, CDC1 3 ) 8(ppm) : 2.00 (s, 3H), 2.16 <s, 3H), 2.23 (s, 3H), 
6.71 (d, J = 8.6 Hz, 2H), 7.15 (d, J = 8.6 Hz, 2H), 9.48 (br s, 1H), 11.6 (br 3, 
IB) 
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g%09 6 8 Ub&tol 1) 

Xg 1 : l Oli l fcEfflftfc LT\ 3 -7tfM>yr h tf ;K581 mg, 

4.00 mmoD&J^^-fe ^ K(370 mg, 4.05 mmoDfr£>> 3-^7^ 7 

Hz h 7 x; >=^^-fe ^ *;W?^/>(863 mg, 99%)£fffco 
Xg2 :H«I^JlcDxa2i:|5l#lc:b^ ±B3T*#£>tifc3'— >7V h:7:n 
j > =3^-fe ^ W >(300 mg, 1.34 mmaDfr £ , it^O 7 1 (274 mg, 68%) 

m NMR (270 MHz, CDCls) 8(ppm) : 2.08 (s, 3H), 2.26 (s, 3H), 2.36 (s, 3H), 
7.46 (m, 1H), 7.56 (m, 1H), 7.68 (m, 1H), 7.71 (br s, 1H), 8.73 (br s, 1H) 

xg i : mmm 1 on 1 tmrnt itv 4 h u ;K29o mg, 

2.0 mmoD^cfc^^-fe ^ K(l85 mg, 2.02 mmoDfr A'-i/TJ T-fe 

h7x;> =^^-b ^ HJWVJ >(430 mg, 98%)£f§fco 

iH NMR (270 MHz, DMSO-de) 8(ppm) : 2.30 (s, 3H), 7.82 (d, J = 8.4 Hz, 2H), 
8.12 (br s, 1H), 8.14 (d, J = 8.4 Hz, 2H), 8.40 (br s, 1H), 10.51 (br s, 1H) 
X@2 :HS£moxa2himi£LTs ±f3T*f#£ftk 4'— >7V T-fe h7i 
J > =3-*t 5. * WJ >(380 mg, 1.74 mmoDfr £> , it^O 7 2 (494 mg, 94%) 

iH NMR (270 MHz, DMSO-de) 8(ppm) : 2.01 (s, 3H), 2.18 (s, 3H), 2.31 (s, 3H), 
7.54 (d, J = 11.7 Hz, 2H), 7.81 (d, J = 11.7 Hz, 2H), 11.73 (br s, 1H) 

xgi : mmm 1 ©x*i 1 tmmt UT^ 3 , -bU7^D^?-mh7i>' 

>(765 mg, 4.07 mmol)*5 «k V^-^-fe 5. £;W\*S> H(370 mg, 4.05 mmoDfr £k 3 ' 
-hU7;i/^P^^;i/7 > -bh7 3iy> = 5 : -^-fe^*;W^^>(888 mg, 63%)£*# 

IS 2 :g£Mai0Ig2fc|i3«fcLT> ±ITC#&;h,fc3 , -HJ:7;M-D;*?- 
)V7*Z h7x; >=^3Hz S;£;WW>(300 mg, 1.15 mmoDfrk, 7 3 
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(270 mg, 68%)£*#fco 

iH NMR (270 MHz, CDCU) 8(ppm) : 2.01 (s, 3H), 2.27 (s, 3H), 2.37 (s, 3H), 
7.43 (br t, J = 7.6 Hz, 1H), 7.52 (br d, J = 7.6 Hz, 1H), 7.63 (br d, J = 7.6 Hz, 
1H), 7.65 (br s, 1H), 8.89 (br s, 1H) 

ISg 1 : 1 ©X^S l t^tC LT\ 2 -r-fe^l/^JiMGSl mg, 4.17 

mmoDii^tJ^st-k^ tDMV F(381 mg, 4.17 mmo])fr£> N 2'-ji)\/'#*i'7 

■fe h7i; > = ^Hz ^#;WN"\/>(489 mg, 52%)£^fc<, 

xg2 : H»J 1©X^2 kHWIfcl/^ ±ffiT?f# &tlfc2'-5b;i/^^T-b h 

7i; >=5=-^-fe^*;W\*y>(363 mg, 1.53 mmoDfr^ fb-£$l7 4(313 mg, 

64%)£#fco 

iH NMR (270 MHz, CDCla) 8(ppm) : 2.04 (s, 3H), 2.29 Cs, 3H), 2.38 (s, 3H), 
3.20-3.30 (br s, 1H), 7.88 8.15 (m, 3H), 8.32-8.33 (br m, 1H) 

(606 mg, 3.98 mmoD^iV^^-fe ^ *;W1S> F(374 mg, 4.09 mmoDfrSK 2', 
"6'-5M h^r^T-fe F7iy > = ^^-b^*;W\*y>(747mg,83%)^ffeo 
iH NMR (270 MHz, DMSO-de) 6(ppm) : 2.09 (s, 3H), 3.77 (s, 6H), 6.80 (d, J = 
8.2 Hz, 2H), 7.44 (t, J = 8.2 Hz, 1H), 7.83 (br s, 1H), 8.04 (br s, 1H), 8.31 (br s, 
1H) 

XS2 : 10XS2 hTOfcbT\ ±CC»6tifc 2*, 6'-^ h#>>T 

■fe h7x^ > = ^-fe^^;W?\;>(363 mg, 1.61 mmoDfr£ N it^7 5(441 
mg, 89%)£f#fco 

iH NMR (270 MHz, CDCls) 8(ppm) : 2.02 (s, 3H), 2.21 (s, 3H), 2.51 (s, 3H), 
3.78 (s, 6H), 6.53 (d, J = 8.5 Hz, 2H), 7.15 (t, J = 8.5 Hz, IH), 8.70 (br s, IH) 

mmm7 3 «bi§*7 6) 
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(613 mg, 4.03 mmol)£ Atf^-fe ^ OjJMV h*(376 mg, 4.11 mmoDfr *> s 3', 
5'-^b KD#>>7-fe h7x^>=5=-^-fe^>b;i/n^>(707 mg, 78%)£t#fc 0 
!H NMR (270 MHz, DMSO-de) 8(ppm) : 2.20 (s, 3H), 6.25 (br s, 1H), 6.69 (br 
s, 2H), 7.64 (br s, 1H), 8.26 (br s, 1H), 9.29 (br s, 2H), 10.19 (br s, 1H) 

T-fe h7i; >=^^-fe^*;W^>(622 mg, 2.76mmol)fr£ N 'fb-&tJ7 6(591 
mg, 69%)£#fc 0 

iH NMR (270 MHz, CDCI3) 8(ppm) : 2.01 (s, 3H), 2.17 (s, 3H), 2.18 (s, 3H), 
6.10 (br s, 1H), 6.16 (br s, 2H), 9.27 (br s, 2H), 11.59 (br s, 1H) 
H»J7 4 «fc#»7 7) 

igi immmi<DJMhtmm^x, 3', 4'-^hFD^>?tb7x;> 

(606 mg, 3.98 mmoD&cktF^-fe ^ *;W?^ M374 mg, 4.09 mmoDfr^ 3', 
4'-^hKD^7-feb7i;> = f-ahfe ^ *;WtV >(747 mg, 83%) £f#fco 
!H NMR (270 MHz, DMSO-de) 8<ppm) : 2.20 (s, 3H), 6.72 (br d, J = 8.3 Hz, 
1H), 7.18 (br d, J = 8.3 Hz, 1H), 7.29 (br s, 1H), 7.65 (br s, 1H), 8.18 (br s, 2H), 
9.09 (br s, 2H), 10.09 (br s, 1H) 

x®2 :HWJ10lg2i:II{:lT> ±§BT-?#£>ftfc 3', 4'-^th'D^> 
F7i; >=^^-fe^*;WN*y>(363 mg, 1.61 mmoDfr^b-^t^ 7(441 
mg, 89%)£ff fco 

iH NMR (270 MHz, CDCla) 8(ppm) : 2.01 (s, 3H), 2.06 (s, 3H), 2.20 (s, 3H), 
6.62 (br t, J = 7.6 Hz, 1H), 6.66 (br d, J = 8.2 Hz, 1H), 6.71 (br s, 1H), 8.93 Cs, 
1H), 8.97 (s, 1H), 11.56 (br s, 1H) 

nmmi 5 «b£*&7 8) 

Igl : H5f60iJl©X@l fcHt(|fcbT> 2', 4'-^^5 : -;i/7 ? -fe h7iy >(598 
mg, 4.04 mmol)*5<fcy c f-^-b^*;W1^ K(366mg, 4.00 mmoDfr£ N 2', 4'- 
^^f-;i/T42 h7i;>=ftt * *;W1^>(110 mg, 12%)£f#fc 0 
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hy = KtUW^JXlOO mg, 0.452 mmoDfr^ 4b"&$>7 8(107 

mg, 77%)£f# tco 

m NMR (270 MHz, CDCla) 8(ppm) : 2.16 <s, 3H), 2.21 (s, 3H), 2.35 (s, 3H), 
6.92 (d, J = 7.9 Hz, 1H), 7.07 (d, J = 7.9 Hz, 1H), 8.22 (br s, 1H) 
mtmi6 Ub^rtl7 9) 

1 : t h*7^>- 7k»(l-00 mL, 20.6 mmoXHDT-k h — h U;i/(5.00 mL) 
MiCTU;i/>r Vtti/T*— h(2.00 mL, 20.4 mmoO^iP^s 60°CT* 30 frm 
Wbfeo S^»^^;i'3i-^M50mD^PX.s ffitiSLtcmfaZmLLtco 
mLLfrmfcZ&MLT 4 -T U;i/^2j-b ^ *;W^>* H(l.22 g, 46%)£f# tz<> 
m NMR (270 MHz, DMSC-cU) 8(ppm) : 4.11 (t, J = 5.3 Hz, 2H), 4.47 (br s, 
2H), 5.03 (d, J = 12.3 Hz, 1H), 5.08 (d, J = 19.1 Hz, 1H), 5.86 (m, 1H), 7.88 (br 
s, 1H), 8.70 (br s, 1H) 

Xfi 2 : m&ffl 1 1 tmUK: LXs 7th7i; >(1.09 mL, 9.34 mmol) 

%&V±m"e'&btl1t4-rV)\'3 L *-kKJ!i)MP h*(l.22 g, 9.31 mmoDfr^ 

T-feh^xy>=4-TU ;i/5^^-fe 5. */WW>(l.74 g , 80%)£f#fc o 

iH NMR (270 MHz, DMSO de) 8(ppm) : 2.31 (s, 3H), 4.25 (t, J - 5.8 Hz, 2H), 

5.10 (d, J= 10.5 Hz, 1H), 5.18 (d, J = 17.5 Hz, 1H), 5.91 (m, 1H), 7.37-7.42 (m, 

3H), 7.91-7.94 (m, 2H), 8.61 (t, J = 6.0 Hz, 1H), 10.3 (br s, 1H) 

X|I 3 : IMtn btitcT-t h7i; >=4 -^Uyl/^-fe ^ #;WW>(30 

mg, 0.11 mmol)££ DD*;VA(0.5 ml^t^ib, MitT-k^MO.n mL, 2.32 

mmolX t! U ^>(0.190 mL, 2.31 mmdOZM^ MTf 5 ^IJflfeo 

2 mol/L 7j<m<bi- h U <7 Azk»»*Jn*> IW^^-Caffl Lfco *$SJl£fiS 

fq^bT>^-»>A7j<^ ISfqJfrfb^b U£A*«8rc«s&bfc&N «M 

7 -f-Offftxf ;i//n-^> = l/2)l:Ti«U <b^7 9(25 mg, 89%) 

iH NMR (270 MHz, CDCla) 8(ppm) : 2.26 (s, 3H), 2.27 (s, 3H), 2.36 (s, 3H), 

83 



WO 03/051854 



PCT/JP02/12961 



4.47-4.53 (m, 2H), 5.24 (d, J = 17.3 Hz, 1H), 5.29 (d, J = 10.5 Hz, 1H), 5.91 (m, 
1H), 7.20-7.45 (m, 5H) 
FAB-MS (m/z) : 318 (M + +l) 

mmn m&&*8 o*«fcTf8 i) 

X® 1 : 7 6 ©II 3 LTn H»J 7 6 Olg 2 Tffc £> tifcT-fe 

h7xy>=4-7»J^W^ *;Wt^ >(694 mg, 2.97 mmol)> &fb-f V 
U M0.63 mL, 5.97 mmol) U ^ >(0.43 mL, 5.26 mmoDfr 6 > fo&to 8 

0(42mg,5%)£f#fc o 

iH NMR (270 MHz, CDCls) 8(ppm) : 1.10 (d, J = 6.8 Hz, 3H), 1.13 (d, J = 6.9 
Hz, 3H), 2.39 (s, 3H), 3.25 (quin., J = 7.0 Hz, 1H), 3.84-4.00 (m, 3H), 5.19 (d, J 
= 10.2 Hz, 1H), 5.26 (d, J = 17.2 Hz, 1H), 5.93 (m, 1H), 7.20-7.49 (m, 5H) 
IS2 : mmm 1 5 tmffifcLTs -tfB-etf e>ftfcfls£4&8 0(623 mg, 2.05 
mmodtmb7-k^M0.59 mL, 8.30 mmol)*3 bT U ^ >(0.77 mL, 8.28 
mmoDfr 6 s <h&%tl 8 1 (527 mg, 74%)£f# feo 

!H NMR (270 MHz, CDC1 3 ) 8(ppm) : 1.10 (d, J = 6.9 Hz, 3H), 1.12 (d, J = 6.9 
Hz, 3H), 2.27 (s, 3H), 2.34 (s, 3H), 3.21 (quin., J = 6.9 Hz, 1H), 4.51 (br s, 2H), 
5.25 (d, J = 17.2 Hz, 1H), 5.30 (d, J = 10.7 Hz, 1H), 5.93 (m, 1H), 7.20-7.42 (m, 
5H) 

AP-MS (m/z) : 346 (M + +l) 
HM7 8 Ub-^-%8 2) 

1^01 7 6 0Xi3 fclTOfc LT> «#>J 1 0Xg 1 -CnZtltzT* h7i; 
>=^^-fe^*;W^^>(306 mg, 1.59 mmolX tTA*D-r;i/^ D U H(0.40 mL, 
3.21 mmaD:fe«kVKy$>>(0.26 mL, 3.22 mmoDfr^ <b^t) 8 2(269 mg, 
47%)£f#fco 

iH NMR (270 MHz, CDCla) 8(ppm) : 1.29 (s, 9H), 1.30 (s, 9H), 2.35 (s, 3H), 
7.20-7.46 (m, 5H), 7.90 (m, 1H) 
AP-MS (m/z) : 360 (M+-1) 
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mmm 1 9 <&&m 8 3 & * v 8 4) 

Igl : %mm 1 2 ^IIia^tTs H»J 1 8-e»&*lfctfi'&fc2 1(1.00 g, 
2.88 mmoDfr^ 8 3 (537 mg, 6790*#fco 

iH NMR (270 MHz, CDCla) 8(ppm) : 1.12 (d, J = 6.9 Hz, 3H), 1.14 (d, J = 6.9 
Hz, 3H), 2.39 (s, 3H), 2.91 (d, J = 4.9 Hz, 3H), 3.30 (m, 1H), 3.90 (br, 1H), 
7.20-7.43 (m, 5H) 

Ig2 : ggffiftl 1 5 tmM^LXs ±H3t#e>tbfc'fb^8 3(536 mg, 1.93 
mmolX JMl^-te 9^1/(0.28 mL, 3.87 mmoD J: V £ U V >(0.32 mL, 3.90 
mmoDfr Z>s <b&®) 8 4 (233 mg, 38%)£f#fco 

iH NMR (270 MHz, CDCla) 8(ppm) : 1.12 (d, J = 6.9 Hz, 3H), 1.14 (d, J = 6.9 
Hz, 3H), 2.28 (s, 3H), 2.34 (s, 3H), 3.28 (quin., J = 6.9 Hz, 1H), 3.46 (br s, 3H), 
7.20-7.43 (m, 5H) 
FAB-MS (m/z) : 320 (M++l) 

tc^^^t (C16H21N3O2S) : mmm(%) C; 60.16, h; 6.63, N; 13.15 n tfJM6(%) C; 

60.27, HI 6.73, N; 13.20 

=^fr-te^£;W\*y >(517 mg, 2.68 mmoD*J«kW*^ VB8&(2.22 mL, 13.4 
mmoDfr £>> 8 5 (176 mg, 20%)£f# tc 0 

m NMR (270 MHz, CDCla) 8(ppm) : 1.09 (d, J = 2.6 Hz, 3H), 1.12 (d, J = 2.6 
Hz, 3H), 1.21 (d, J = 2.6 Hz, 3H), 1.23 (d, J = 2.6 Hz, 3H), 2.37 (s, 3H), 2.50 
(quin., J = 6.9 Hz, 1H), 3.20 (quin., J = 6.9 Hz, 1H), 7.20-7.48 <m, 5H), 7.98 
(br s, 1H) 

AP-MS (m/z) : 334 (M + +l) 

Tmfttir (Ci 7 H 2 3N 3 02S) : ^Jffi(%) C; 61.23, H; 6.95, N; 12.60, fHHg(%) C; 
61.22, H 6.93, N; 12.63 

mmsm 8 1 utsm 8 6 8 1 ) 
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x@ i : mmm 1 1 tmm^ its mmm i ®xg i xmbtitzr* h?x;> 

= 3^-fe ^ *;WtV^>(l.01 g, 5.22 mmolX VBBKl.73 mL, 10.4 mmol) 

* J:VK U ^ X0.84 mL, 10.4 mmoDfr 6 , ih&VO 8 6 (588 mg, 43%)£Hfc 0 
iH NMR (270 MHz, CDCla) 8(ppm) : 1.09 (d, J = 6.9 Hz, 3H), 1.11 (d, J = 6.9 
Hz, 3H), 2.40 (s, 3H), 3.21 (quin., J = 6.9 Hz, 1H), 4.12 (br s, 2H), 7.20-7.40 
(m, 5H) 

ig2 : mum 1 5 tmm^LXs ±mxmz>ixtzfc&ws 6(256 mg, 0.97 

mmoO^iViTKi^O^ mL, 4.88 mmoDfrks <b-^8 7(47 mg, 16%) £f# 

iH NMR (270 MHz, CDCla) 8(ppm) : 1.19 (d, J = 6.9 Hz, 3H), 1.20 (d, J = 6.9 
Hz, 3H), 2.25 (s, 3H), 2.38 (s, 3H), 2.47 (quin., J = 6.9 Hz, 1H), 7.20-7.50 (m, 
5H) 

mm 1 5 tmwz lx, mm 1 1 xn^td^m 1 4(502 mg, 2.14 

mmoD^tfftfek'f VifflMl.77 mL, 10.7 mmol)^^ it^U8 8(53 mg, 8%) 

*H NMR (270 MHz, CDCla) 8(ppm) : 1.20 (d, J = 6.9 Hz, 3H), 1.22 (d, J = 6.9 
Hz, 3H), 2.24 (s, 3H), 2.38 (s, 3H), 2.48 (quin., J = 6.9 Hz, 1H), 7.20-7.46 (m, 
5H), 8.08 (br s, 1H) 
AP-MS (m/z) : 306 (M + +l) 

mmms3 (^8 9) 
mum 1 5 tmrnt lt, m»j i i xn^ntc^m 1 4 003 mg, 1.29 

mmoDs >j])]/7$-)\,S7V ij H(0.32 mL, 2.59 mm«d)43«kVK U ^ 

X0.21 mL, 2.60 mmotifr £>s fb-&t> 8 9 (274 mg, 64%)£f#fc 0 

iH NMR (270 MHz, CDCls) 6(ppm) : 1.50-1.95 (m, 8H), 2.24 (s, 3H), 2.38 (3, 

3H), 2.65 (quin., J = 7.9 Hz, 1H), 7.20-7.45 (m, 5H), 8.04 (br s, 1H) 

AP-MS (m/z) : 330 (M + -l) 
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7C*#*f (Ci7H 2 iN 3 O2S-0.4H 2 O) : %Mfe(%) C; 60.30, H; 6.49, N; 12.41, #f-|| 
fjt(%) CJ 60.45, H; 6.49, N; 12.05 
H»J8 4 «b^9 043<tt>*9 1) 

xsi -.mmmi ltmm^Lx, mmmioxmixm^ntzT^hy^jy 

*/Wt\7><&07 mg, 2.63 mmolX HR*^ V^ffi(l.OB mL, 5.30 
mmoDiS <fct>*£ U V >(0.43 mL, 5.26 mmoDfr £> N fb£ft 9 0 (123 mg, 13%)£t# 

iH NMR (270 MHz, CDCI3) 8(ppm) : 0.82-1.00 (m, 6H), 2.12 (qirin., J = 6.6 
Hz, 1H), 2.38 (s, 3H), 2.45 (d, J = 7.7 Hz, 2H), 4.34 (br, 2H), 7.20-7.48 (m, 5H) 

xs2 : n»j 1 5 trnmizLTs jim-cnz>titzib&®9 1(105 mg , 0.38 

mmolX Wd-i V^f 'JM0.08 mL, 0.76 mmoD*5 U ^>(0.06 mL, 0.80 

mmoDfr^ l(l28mg,98%)£f#fc 0 

iH NMR (270 MHz, CDCla) 8(ppm) : 0.92 (d, J = 6.6 Hz, 1H), 0.93 (d, J = 6.6 
Hz, 1H), 1.18 (d, J = 3.3 Hz, 1H), 1.21 (d, J = 3.3 Hz, 1H), 2.13 (quin., J = 6.6 
Hz, 1H), 2.38 (s, 3H), 2.39-2.56 (m, 4H), 7.20-7.48 (m, 5H), 8.15 (br s, 1H) 

mm* 5 «b^9 2) 

XM 1 : T*. h 7 x J >(4.00 mL, 34.3 mmd)©^* J -Ml5 ml^ilt:, t H 
7^V"7KfPtl(6.67mL, 138 mmoD^jtlPX., 4 KfKJpfftJBMbfco SJfe«E*^jJI 

;V*7A^D7h^77^ -(tixf ;i//n - a Jpf > = l/2)K til! T 
-fe h 7 x J >= fc t«7 \/>(5.39 g, ~100%)£f#fc o 

*H NMR (300 MHz, CDCb) 8(ppm) : 2.00 Cs, 3H), 5.34 (br s, 2H), 7.22-7.60 
(m,5H) 

13 C NMR (300 MHz, CDCla) 8(ppm) : 11.3, 125.1, 127.7, 127.9, 139.1, 146.7 
X@2 : ?-*i/7>Wt'7> : £=.$J*&.40 g, 44.6 mmol)©T-fe h>(20 mL)ii 
^ *&fb7-fe?-;U<&.80 mL, 37.1 mmoO^SP^N 70°CT* 10^-^Ji^bfco SJfo 
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Jftfc±BT!W h fltcT-b Y y x J >= fc. Y 5V >(5.36 g, 40.0 mmoDfcftl*., 20 

^77^-«xf;i//n-^>=l/2)i:tISU h7xy > = 4 
-TMz^/l/^-fe ^ £;WW>(l48mg, 2%)£t#& 0 

!H NMR (300 MHz, DMSO-de) 8(ppm) : 2.15 (s, 3H), 2.28 (s, 3H), 7.47-7.51 
(tn, 3H), 7.56-7.59 (m, 2H), 11.6 (br s, 1H), 13.6 (br s, 1H) 
x®3 :Hlfi«l7 6 0Xg3i:|g»fcb^ ±IBTf»&*ifc7 , -b F7i; >=4 
- T-fe^l/^-fe ^ ilJUJVj >(30 mg, 0.13 mmolX tfAP <i fr*? D U H(32 pL, 
0.26 mmoD^J ctt^tf U ^>(20 pL, 0.26 mmoOfrkflj-^tl 9 2 (36 mg, 88%) £f# 

iH NMR (300 MHz, CDCla) 5(ppm) : 1.27 (s, 9H), 2.25 (s, 3H), 2.38 (s, 3H), 
7.23-7.46 (m, 5H), 8.13 (br s, 1H) 

13 C NMR (300 MHz, CDCla) 6(ppm) : 24.0, 27.2, 39.4, 80.5, 125.1, 128.0, 
128.6, 143.0, 143.1, 169.0, 176.7 
AP-MS (m/z) : 318 (M + +l) 
f«|8 6 (fls#*9 3) 

mmm 1 ©xs 2 ^Eiat it, iwj 1 1 am 6 1 4 (201 mg, 

0.853 mmoD*5cJ;t>*^AP-f ;i/^D U K(0.21 mL, 1.71 mmoDfr£, ib&%!}9 3 
(123 mg,45%)£f#fco 

m NMR (270 MHz, CDCla) 8(ppm) : 1.26 (s, 9H), 2.24 (s, 3H), 2.38 (s, 3H), 
7.20-7.51 (m, 5H), 8.10 (br s, 1H) 
AP-MS (m/z) : 319 (MM-l) 
H»J8 7 (fls£#j9 4) 

Ig 1 : H»J 1 OXg 1 ilBltlt: b*C* 70^71; >(382 mg, 4.18 mmol) 
* AV^tf-fe 5. *;W^ h*(541 mg, 3.92 mmoDfr 7°X2 x; >=^-fe 
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^ ilJWW >(759 mg, 88%)£*tfc 0 

^:fr-fe^5b;WW>(256 mg, 1.24 mmolX VAUj)lP U V K(597 pX, 4.84 
mmoDiS ctt>* tT 1) >(391 pL, 4.84 mmoDfr £>> fb^. 9 4 (270 mg, 58%)£f# 

*H NMR (270 MHz.CDCla) 5(ppm) : 1.15 (dd, J = 7.1, 7.3 Hz, 3H), 1.29 (s, 
9H), 1.34 (s, 9H), 2.29 (qd, J = 7.3, 14.6 Hz, 1H), 3.10 (qd, J = 7.1, 14.6 Hz, 
1H), 7.21-7.40 (m, 5H), 8.31 (br s, 1H) 
AP-MS (m/z) : 377 <M + +l) 
H»J8 8 ab^%9 5) 

X@l : 2 -7^7^ h7i; >JgM(6.10 g, 35.5 mmoD£^7 D Dp* # > 
(60 mDlzmmU h Uo^KT** >(7.56 g, 74.9 mmoD^JPX.fcoC©«§0°C 
fcftiPU ^^>^;i/*-;^DiJ K(2.84 mL, 36.5 mmoO^P^s I^SgT*5 

ftmmwLtz'&, saf2^pwifc. 1 moi/L m^n^ * 

2- (^^l/XH^^l/?^/) T-fe h 7x^X4.58 g, 57%)£#fco 
X*l 2 : UI»J 1 ©X@ 1 tm®£ bT^ ±I3T-t#e>tlfc 2 - 
;i/7^)7th7i; X4.58 g, 20.2 mmoD&i^^-fe ^ £;W\*^ K(l.84 g, 
20.2mmoDfr^ 2- (pWl/7;i>*^;i/:P5. /) 7-fef7i;> = W^ 
;W\V>(3.08 g, 51%)£f#fc„ 

X*§3 :H»J7 6 0XH3fc|p|tai£l/^ ±fBT-f# tlfc 2 - 

T-fe h7i; >=^;fr-fe* #;wv/>(i.3i g, 4.36mmoiX t^n 

U h*(2.10 g, 17.4 inmoD^J^eiJ ^>(l.38 g, 17.4 mmoDfr^ <b-& 
5(1.81 g,91%)£t#fco 
*H NMR (270 MHz, CDCla) 6(ppm) : 1.30 (s, 9H), 1.36 (s, 9H), 2.97 (s, 3H), 
3.98 (dd, J = 5.3, 13.8 Hz, 1H), 4.64 (dd, J = 8.5, 13.8 Hz, 1H), 5.10 (br dd, J = 
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5.3, 8.5 Hz, 1H), 7.25-7.39 (m, 5H), 7.93 0>r s, 1H) 
AP-MS (m/z) : 453 <M + -l) 

x@ i : mm 1 oig 1 tmmt hx.mmm 8 8 ©x@ 1 -cn^ntz 2 -u 

J-frZfr-fc-JVTK J )7tb7x; >(209 mg, 0.98 mmoD&^tf 4 - 

ir-t x ijju/w K(i06 mg, 1.00 mmoDfr^ 2 - (^;i/*;i/*x;i/:ps 7 ) T 
■bh7i;>=4 ->wi^:t-fe ^ #;wW X122 mg)£f#fc 0 

X®2 :Hfl6m 6CIS3 tl^ittT> ±§BTi#£>4 v l£: 2 - 

T-fe h7x^>=4-p<5 : -;i/^^-fe^*;i/>'^7>(l22 mg, 0.41 
mmolX K;tD>f;^DU h*(l28 pX, 1.04 mmoD&cfcVfc: U >(80 11L, 1.04 
mmol)#^ 4fr&%9 6(68mg, 15%)£t#fco 

« NMR (300 MHz, DMSOde) 8(ppm) : 1.27 (s, 3H), 1.28 (s, 3H), 2.95 (s, 3H), 
3.53 (s, 3H), 3.94 (dd, J = 13.9, 6.4 Hz, 1H), 4.27 (dd, J = 13.9, 7.9 Hz, 1H), 
7.11 (t, J = 7.2 Hz, 1H), 7.21-7.38 (m, 5H) 
AP-MS (m/z) : 467 (M + -l) 

181 : H»J8 8©xai fcEM*fc:L^ 2-7^7* h7i; >Wtt 
(714 mg, 4.16 mmolX h U x^^T ^ >(l.45 mL, 10.4 mmol):fe «fcT5x£ >^;i/ 

p U M0.434 mL, 4.58 mmol)fr£>, 2 - (x^;i/X;i/*x;i/;p 
-fe h 7 x J >(367 mg, 39%)£f#fc 0 

Xig 2 : H»J 1 ©X@ 1 tm&K bT^ ±i3T'*§£*ifc 2 - (x^;i/*;i/*x 
;KF^y) T-fe h7rcy>(367 mg, 1.61 mrnoD^S <fcT^3i-fe ^ IVMP K(l47 
mg, l.6lmmol)^e> N 2- (x^i/xn^x;!/^ J ) T-fe x^ >=^}-fe 
^ *;i/;V^>(327 mg, 43%)£f# fco 

x^3 :||«Sm0:i^2fc|^Kfcl/^ 2- (xf-;i/*;i/*x;i,:^y) T-fe 
h7i; > = ^^-k^^;W^>(99mg, 0.330 mmol)> tf^D-l' )Vi7 D U F(l62 
pi, 1.32 mmoD*3<ttJf^<;^>(l30 pL, 1.58 mmoDfr£>> <b&<®}9 7(39 mg, 
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*H NMR (270 MHz, CDCls) 6(ppm) : 1.26 (s, 9H), 1.28 (t, J = 7.8 Hz, 3H), 1.29 
(s, 9H), 3.09 (m, 2H), 3.97 (dd, J = 5.1, 13.5 Hz, 1H), 4.60 (dd, J = 8.1, 13.5 
Hz, 1H), 4.99 (br dd, J = 5.1, 8.1 Hz, 1H), 7.25-7.38 (br s, 5H), 7.93 (br s, 1H) 

mmm9 1 at^ws) 

1.92 mmol)*5«J;tJ ? ^^-fe^?b;i/A'^ Ml79 mg, 1.96 mmoDib>£> N 2 

7th7i; > = ^^"fe ^ *;W\*y >(367 mg, 62%)£#fco 

X@2 :^»Jl0X^2i:lRl^ttT> ±IBTf#&nfc2-p< h**sT*h 

7xy > = ^3}-fe^^;Wty>(l28mg, 0.573 mmol\ t^D^f^DU K(211 

p.L, 1.72 mmoDSSiT^U ^>(152 pX, 1.88 mmoDfr£K ft-^9 8(132 mg, 

59%)&*#fco 

iH NMR (270 MHz, CDCla) 6(ppm) : 1.28 (s, 9H), 1.32 (s, 9H), 3.51 (s, 3H), 
4.36 (d, J = 9.6 Hz, 1H), 4.48 (d, J = 9.6 Hz, 1H), 7.24-7.38 (m, 5H), 7.88 (s, 
1H) 

AP-MS (m/z) : 392 (M + +l) 
^»J9 2(^^9 9) 

Xgl : *#>X)l*>7$ K0.476 g, 5.00 mmol)£N J N-^^^l/A7 
^ K(10 mL)lc:?&J§?U 60%7jC^b^- h U £A(0.275 g, 5.00 mmol)^PX.> 
T~Z20ftmmt Ltzo &J&mz 3-^DD7nt:t7j; >(843 mg, 5.00 mol) 

mux., ^yxmmmnu z ^^uwmmmnLtzo mmfc&zm 

d? h^^7^f-(^PD^;i/A/^^y-;i/=20/i){cT)i*iiU 3- (pWi/ 

^ y ) 7Dtt7i; >(240 mg, 21%)£f#fco 
Xig 2 : mum 1 ©Xg 1 LXs ±I3Tff £, ixfc 3 - (pWl/;*^*- 

^ 7 ) 7°D i; >(388 mg, 1.71 mmoD&cfctf^-te ^ 5b;Wt$> F(l56 
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mg, 1.71mmo0fr£> N 3- (*?-)\/Z)l-fc-)V7l J ) 70Kt7z;>=^ 
■fe 5. :fc;WW>(219 mg, 45%)£f#fco 

IS 3 : H3S^Jl©X@2i;TOtLTs J:f3T-#S>tifc 3 - (^;i/*;i/*- 

7PWx; > = ^;fr-fe* #;i/My> (200 mg, 0.696 mmolX 
D-f D U H(342 pL, 2.78 mmol):fc £T>*£ >j ^>(219 pL, 2.78 mmoDfrSK 

9 9 (218 mg, 86%)£f#fco 
iH NMR (300 MHz, CDOa) S(ppm) : 1.30 (s, 9H), 1.34 (s, 9H), 2.56-2.65 (m, 
1H), 2.94 (s, 3H), 3.21-3.44 (m, 2H), 3.58-3.70 (m, 1H), 4.45 (br s, 1H), 
7.28-7.37 (m, 5H), 7.97 (br s, 1H) 
AP-MS (m/z) : 467 (MT-l) 
HJS0J9 3 (fls£*l 0 0) 
^»J7 6 0I13 fc^fclbTs 1119 2©X@2T-ff £ftfc3- (^ 

) 7Dtt7i; >=5=-^-fe ^?b;w\*\/>(i73 mg, 0.604 

mmolX M<t<< V^UM316 pL 3.02 mmol)43 £ V If U >(292 pL, 3.62 
mmoO^^^Wb^^fffco £©$Wb"£M^#^-Ml0 mDfc$g»U 
ft»*U«>A(l.OO g, 7.24 mmol)£;&D;t, lWUHWlfc. 
U it^lll^ ^DD^;i/As 7ks 1.0mol^^^finx.s ?no*M 

* y -;i/=20/l)fcT»»U 1 0 0 (111 mg, 41%)£^fco 

iH NMR (270 MHz, DMSO de) 6(ppm) : 0.99-1.07 (m, 12H), 2.55-2.66 (m, 2H), 
2.80-3.00 (m, IH), 2.89 (s, 3H), 3.05-3.17 (m, IH), 3.24-3.38 (m, 2H), 7.15 for 
t, J = 5.9 Hz, IH), 7.24-7.39 (m, 5H), 11.6 (br s, IH) 
«^J9 4 Ub&Wl 0 1) 

Ml : H«J8 8©X;gl fcpa«Cb-^ 2-7^7t h7iy>MI 
(5.47 g, 31.9 mmolX h U ^)IT Xll.l mL, 80.0 mmoD&^V h U 
D$feK»BK4.96 mL, 35.1mmoDfr£ N 2- (h'j7MP7tf;i/7^) 7 
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th7i; >(4.38 g, 59%)*n feo 

2 : mmm 1 ©x@ 1 1 \mz. br> ±mnn^fitz 2 - ( hj y^vr 

*z3-)\>T^J) T-kb 7xy>(3.oo g, 13.0 mmol)*J:V^-b^ *;wt*; K 

(1.18 g, 13.0 mmodfrt,, 2- (h ij7Mn7-fz^l/7* 7th7iy> 

X® 3 : gffigftl 7 6 ©X® 3 J: 1^ (3 bT, ±I3T**# ktlfc 2 - ( HJ 7;M-p 
T-fe h7x^>=^^-fe5^ ;W - t ^ >N K^D'fMniJ h*(50 
mmol, 6.16 mL)*i U S? >(60.0 mmol, 4.85 mDiP £> N 10 1 (1.72 g, 

28%)£f#fco 

iH NMR (270 MHz, CDCla) 8(ppm) : 1.27 (s, 9H), 1.38 (s, 9H), 3.95 (dd, J = 
3.0, 13.5 Hz, 1H), 4.89 (dd, J = 3.7, 13.5 Hz, 1H), 7.15 (br d, J = 7.3 Hz, 2H), 
7.30-7.40 (m, 3H), 7.92 (br s, 1H), 8.27 (br s, 1H) 
AP-MS (m/z) : 471 GVT-l) 
«0!19 5 Wb£4&10 2) 
mMW7 6©X@3 fc[^tfcbT\ ll»J8 8©X3i2-efi£*lfc2- (^ 
y ) T-fe h 7 x y > = ^^-fe ^ #;WW >(100 mg, 0.333 
mmolX MflrfV^VMUO pL, 1.33 mmol)*5<fct^b! U >(108 pL, 1.33 
mmoDfr £ N ib-^^f 1 0 2 (64.6 mg, 39%)£f#fc 0 

iH NMR (270 MHz, CDCla) 8(ppm) : 1.17 (d, J = 6.9 Hz, 3H), 1.19 (d, J = 6.9 
Hz, 3H), 1.25 (d, J = 6.9 Hz, 6H), 1.29 (d, J = 6.9 Hz, 6H), 3.05 (s, 3H), 
3.10-3.30 (m, 3H), 4.01 (dd, J = 4.8, 14.2 Hz, 1H), 4.74 (dd, J = 7.8, 14.2 Hz, 
1H), 5.37 (br s, 1H), 7.26-7.40 (m, 5H) 
IWJ9 6 «b£«l 0 3) 

5-C»5»tlfc<b-&%l 0 2(40.0 mg, 0.0805 mg)*^ # J — MlO 
mDi:||bf;„ £©i8*fc&K* I) •> A(1.00 g, 7.24 mmol)£ft];U 1 RIM 

t<^#tfeo u mi*mffiLrc&, ^dd*m, imoi/L*g 
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d? h^v7^-(^DD5i>;i/A/^^y-;i/=20/i)(iT*I^U ft^fcl 0 3 

(24.2 mg,84%)£*#fc 0 

iH NMR (270 MHz, CDCla) 8(ppm) : 1.13 (d, J = 6.9 Hz, 3H), 1.18 (d, J = 6.9 
Hz, 3H), 1.21 (d, J = 6.9 Hz, 3H), 1.23 (d, J = 6.9 Hz, 3H), 2.50 (m, 1H), 2.90 
(s, 3H), 3.27 (m, 1H), 3.98 (dd, J = 5.0, 13.9 Hz, 1H), 4.60 (dd, J = 8.2, 13.9 
Hz, 1H), 5.35 (br dd, J = 5.0, 8.2 Hz, 1H), 7.26*7.40 (m, 5H), 8.02 (br s, 1H) 

$mm9 7 0 4) 

xai 10X^1 i:l?Otai£LTs 3- (S^^T^) 7*Dlf^-7x 

y >(910 mg, 4.26 mmol)*5 cfctf^-fe ^ #;W\*i* K(387 mg, 4.25 mmo!)*-^ 
3- (t?^^;i/T^y) T-Dlf^^xy >=f--t-fe5:^;i/A*y>(491mg, 46%) 

X@2 :«^!I7 6©X@3i:^^b^ ±IB^ff&tifc3- (S^^TS. 
y) 7°D^-T7ai^>=^-fe^*;W^/>(210mg, 0.839 mmol)> bT;\*D-f;i/ 
i'DiJ K(496 nL, 3.78 mmoD&ckl^ U ^>(326 p.L, 3.78 mmol)fr^ <b-» 
1 0 4(116 mg, 33%)£f# tz<> 

m NMR (270 MHz, CDCla) 8(ppm) : 1.29 (s, 9H), 1.31 (s, 9H), 2.23-2.29 (m, 
1H), 2.26 (br s, 3H), 2.27 (br s, 3H), 2.46 (ddd, J = 8.8, 4.3, 11.3 Hz, 1H), 2.87 
(m, 1H), 3.31 (m, 1H), 7.20-7.36 (m, 5H), 7.90 (br s, 1H) 
ff»J9 8 «b^tll 0 5) 

x@l :^»Jl®x@2h|si^{c:bT> 3 h^ru^y > 
(8.13 g, 42.3 mmol)*5 •fctf^-fe ^ M3.86 g, 42.3 mmoDfr^ 3 

h ^>:/d ^; >=^-*-fe ^ #;ww>(io.6 g, 94%)£#fc 0 
XS2 : H»|7 6©XH3 tmWifcLTs ±fBT*^^tvfe 3 h*^ 
7dWx; ^ #;wsV>(7.76 g, 29.2 mmoi), trntM D u 

K(l4.4mL, 117 mmoD&J;^ U ^>(ll.3 mL, 140 mmol)fr£> N ft-^tl 10 5 
(9.70 g, 77%)£#fco 
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m NMR (270 MHz, CDCla) 8(ppm) : 1.29 <s, 9H), 1.32 (s, 9H), 2.37 (m, 1H), 
2.67 (m, 1H), 2.79 (m, 1H), 3.42 (m, 1H), 3.70 (s, 3H), 7.22-7.40 (m, 5H), 7.89 
(br s, 1H) 

gffift|9 9 Wfr&tol 0 6) 

*»fb^- h U £ A(2.7g, 67 mmol)&7X(23 mL)£i§j!j?U y-M30 
mL)^P^#bfeo^CD^{C^eS^J9 8T!»&*lfc'(b£4&l 0 5(9.65 g, 22.3 
mmoD£iD;u 5«ST'Hftfco S^tfclmol^ JM(20 ml^K tK(30 mL) 

^;i/T'»bfc^ MElfcikiU fc&tol 0 6(8.92g,96%)^fffco 
iH NMR (270 MHz, CDCU) 8(ppm) : 1.30 (s, 9H), 1.33 (s, 9H), 2.00-2.51 (br s, 
1H), 2.44 (m, 1H), 2.66 (m, 1H), 2.88 (m, 1H), 3.44 (m, 1H), 7.23-7.40 (m, 5H), 
7.92 (br s, 1H) 

IWJ10 0 (fb£«10 7) 

H56#l 9 9 T*l# &tlfc<b-&4& 1 0 6 (1.21 g, 2.88 mmoDfcO'Cfctf&P U 
•JMDU H5mL)§Jp^, 0°C7!mFW^tfeo SJS«<P&ffi«SE*aRflEe* 

U M^*S^bfeo ^Stfb7kpD77>m 0°CT«bfe^ 
4mol/L T>^E^T-^^y— ;i/^(5mL,20mmoD*iP^ g»T?3B$|BHJ|# 
bfco SJfc&fclmol/L ^feOmtJii^OmD^Jn^, ^ D Dtfcyl/AT'ttaj b 

Mb, {b#»l 0 7(8.92g,96%)£f§fco 
!H NMR (270 MHz, DMSO-de) 8(ppm) : 1.17 (s, 9H), 1.28 (s, 9H), 1.81-2.03 
(m, 1H), 2.15-2.30 (m, 1H), 2.49-2.75 (m, 1H), 2.95-3.20 (m, 1H), 6.80 (br s, 
1H), 7.20-7.41 (m, 5H), 10.93 (br s, 2H) 

mmmi o 1 «b-»i o 8) 

H»J1 0 0 £ Unite bTx H»9 9-C^?,tlfe<b^ 1 0 6(0.104 g, 
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0.248 mmolX WJMO'J H5 mL), t h* V^>)IT ^ >ffiKjfi(0.017 g, 
0.245 mmoD&cfctf h V x^;i/7 5. X0.062 g, 0.614 mmoDfr £k 10 8 

(65 mg, 60%)£f#fc o 
APC1-MS Wz) : 433 OVT-l) 

■mm 1 o o tm&ti lx, mmm 9 9 x-m^ntd^m 1 0 6(1.20 gl 2.86 

mmoDs ^UMO U H(5 mL):fc £V4 mol/L* 3^1/7 ^ > - ^ * ^ -)Vm& 
(10 mL, 40 mmoDfr fc&to 1 0 9 (1.08 g, 87%)£#fco 
AP-MS (m/z) : 431 (MT-l) 
H»J10 3 (fb-^ll 10) 

igi immmio^mitmm^^Xs z- r 

P i; >(4.00 g, 18.7 mmoD^T^-rt-k 5. fc;WS$> H(l.70 g, 18.7 

mmoDfr^ 3- (^^^;i/T^^*;i/^-;i/) 7PW7i^=ftt$* 

;W\*\/>(3.67 g, 79°/o)£*#fco 

ig2 :5mm6 0ig3fcm#febTx ±iB-e#e»tifc3- (^^;i>ts. 

7*Ptf^-7xy >=5=-^-fe^^;W\*^>(2.00 g, 7.99mmol)s t! 
;\'P -f D U h*(3.94 mL, 32.0 mmol)^ iTFK U ^>(3.11 mL, 38.4 mmoDfr 
*k 'fb-^tJl 1 0(l.64g,49%)£f#fco 
AP-MS (m/z) : 447 (M + +l) 

mmm 1 o 4 1 1 1 ) 
mum 1 0 0 tm®& its h»j 9 9 -e^n^b^ 1 0 6 (51.8 mg, 

0.124 mmoO, U ^ D 'J K(0.5 mLX x# y ^ >(7.58 mg, 0.248 

mmoD&J;^ H;x^;i/T5.>(l8.8 mg, 0.186 mmoDfr£> N 1 1 1(480 

mg, 84%)£t#fco 

iH .NMR (270 MHz, CDCls) 8(ppm) : 1.29 (s, 9H), 1.33 (s, 9H), 2.16-2.25 (m, 
1H), 2.65-2.79 (m, 2H), 3.33-3.44 (m, 3H), 3.72 (m, 2H), 6.18 (br s, 1H), 
7.22-7.35 (m, 6H), 8.01 (br s, 1H) 
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rnmmios ut&mi 12) 
mmm 1 0 0 tmmt lt\ mmm 9 9 xm^titzit^ 1 0 6 (51.8 m g , 

0.124 mrnolX U;i/£ P U F(0.5 mL), Ti-^)V7 ^ >(18. 14 mg, 0.248 

mmol)*5<t^h Ux^;i/T^>(l8.8 mg, 0.186 mmol)fr^ 1 1 2(400 

mg, 68%)£Hfco 

*H NMR (300 MHz, CDCI3) 6(ppm) : 0.92 (t, J = 7.1 Hz, 3H), 1.25-1.60 (m, 
4H), 1.29 (s, 9H), 1.33 (s, 9H), 2.16 (m, 1H), 2.69 (m, 2H), 3.25 (m, 2H), 3.67 
(m, 1H), 5.62 (br s, 1H), 7.23-7.34 (m, 5H), 7.94 (br s, 1H) 
£860010 6 Uh&mi 13) 

0 0 tmmtLT, mmm 9 Qxn^tz^mi o 6(51.8 m g , 

0.124 mrnolX ^t'JMD'J K0.5 mLX S/£ P^^l/T 5. >(24.6 mg, 
0.248 mmoO&cktt* h U ai^y S Xl8.8 mg, 0.186 mmoDfr£>s tij&HSil 1 1 3 
(50 mg, 81%)£f#fco 

m NMR (270 MHz, CDCla) 8(ppm) : 1.05-1.50 (m, 6H), 1.28 (s, 9H), 1.33 (s, 
9H), 1.65-1.80 (m, 2H), 1.85-1.95 (m, 2H), 2.14 (m, 1H), 2.65 (m, 2H), 3.37 (m, 
1H), 3.38 (m, 1H), 5.50 (br s, 1H), 7.10-7.38 (m, 5H), 7.93 (br s, 1H) 
£»J10 7 Ub^l 14) 

(0.588 g, 2.85 mffloO^^^^-b ^ *;W*S? h*(0.260 g, 2.85 mmoDfrk. 4 - 

h^>7fD7i; >=^-fe ^ #;wi\/>(o.700 g, 88%)£f#fc 0 

Xg2 :H5S^J7 6©X^3J:|BI1i{3bT> ±tBT?fc&*lfc4 -fc^.* h^> 
y^-uy^j > = 5=-^-fe^ *;wty> N tnP'f ;i/^P U h*(0.549 mL, 4.45 
mmol)*5 J:V t: U ^*>(0.431 mL, 5.34 mmoDfr£> N <fb-£tl 1 1 4(318 mg, 64%) 

m NMR (300 MHz, CDCI3) 8(ppm) : 1.29 (s, 9H), 1.32 (s, 9H), 1.51-1.60 (m, 
1H), 2.10-2.30 (m, 2H), 2.44 (m, 2H), 3.03-3.17 (m, 1H), 3.68 (s, 3H), 7.20-7.36 
(m, 5H), 7.95 (br s, 1H) 
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HJfSm 0 8 (ih&fol 1 5) 

mmm 9 9 tmm^ its mmm i o i tn^ntzih^m i 1 4 (254 mg, 

0.567 mmol)> 7j<^fb± b U £ A(70.0 mg, 1.75 mmol)s 7jc(2 mt) j3 i^i^ y — 
;K4 mDfr >fb-£tl 1 1 5 (234 mg, 95%) £*§fco 

iH NMR (270 MHz, CDCla) 8(ppm) : 1.29 (s, 9H), 1.32 (s, 9H), 1.65-1.75 (m, 
1H), 2.10-2.35 (m, 2H), 2.50 (m, 2H), 3.10-3.20 (m, 1H), 7.23-7.35 (m, 6H), 
7.92 (br s, 1H) 

Hflfifll 1 0 9 (ib&to 1 1 6 ) 

h»j i o o tmm^ bt^ h»j i o 8-e»&axfcfls-&4fc 1 1 5(50.0 mg, 

0.115 mmolX p ij h'(0.5 mL):fc J;tf40%^ ^ * ^ - 

;i/JS»(5 mDfr taffli 1 1 6 (0.028 g, 55%)£#fco 

iH NMR (270 MHz, CDCI3) 8<ppm) : 1.29 (s, 9H), 1.32 (s, 9H), 1.50-1.65 (m, 
1H), 2.21-2.35 (m, 4H), 2.80 (d, J = 4.8 Hz, 3H), 3.13 (m, 1H), 5.71 (br s, 1H), 
7.20-7.35 (m, 5H), 7.97 (br s, 1H) 

mmmi 1 o at^i 1 7) 
n»j i o o tmrnt lxs mum i o 8^£n;Hb-&t> i i 5 (51.5 m g , 

0.119 mmolX ^*tMJ P U h*(0.5 mD^TMrnol/L -ri/t—T-tPJ — 
;Wgr#(5mL)fr^ ih&mi 1 7(0.024 g,47%)^feo 
AP-MS (m/z) : 431 (M'-l) 
%MB0J1 1 Kfls£»l 18) 

^ ^ ) T-fe h7 1; > = ^^--fe ^ #;w\*\/>(i.oo g, 3.49 

mmolX HS7jcB^^(659 pi, 6.98 mmol)*5 U S> >(565 pL, 6.98 mmoDfr £k 

1 1 8(302 mg, 26%)£f#fco 
iH NMR (270 MHz, CDCla) 8(ppm) : 2.29 (s, 3H), 2.99 (s, 3H), 4.04 (d, J = 
14.0 Hz, 1H), 4.55 (d, J = 14.0 Hz, IH), 7.30-7.41 (m, 5H) 
AP-MS (m/z) : 329 (M + +l) 
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mrnmi 1 2 ut^mi 19) 

mm 1 1 1 T»fc6ftfcffr64fcl 1 8(10.6 mg, 0.0323 mmol)£^ b 5 t b*P 
7 5>(80 nDtiffU i(D^{C^p<^;i/T^y £>J^>(7.9 mg, 0.0646 
mmolX trU^>(7.8 pL, 0.0969 mmoD£jD;U 0°ClZ^ai tfeo C©«ttf 
MP^;i/*piJ b*(20pL, 0.162 mmol)£;&D;iU 0°CT»5#|BHft#U £ 

4WfHat»bfco asas^ i moUL am*jn*.N wRa^-ettaibfco * 

MftfltdClttt^ b U »?AT*$a&U 8«te*ffg*bfco 8iii£#ift$§Ul*P 
v b^7^-(?PP;ia>A/^#y-;i/ = i2/i)fcTffSIU fls-&4fel 19 
(5.3 mg, 40%)£f#fc o 

%-NMR (270 MHz, CDCla) 8(ppm) : 1.27 (s, 9H), 2.32 (s, 3H), 2.95 (s, 3H), 
3.98 (dd, J = 5.2, 14.0 Hz, 1H), 4.60 (dd, J = 8.1, 13.9 Hz, 1H), 5.40 (m, 1H), 
7.29-7.40 (m, 5H), 8.11 (br s, 1H) 

m&mi 1 3 uh&mi 2 o) 

> = ^ ft;W^./>(300 mg, 1.05 mmol)^ b 5 1 b* D 7 => >(18 mL)fc 
»»U A-*J*3-fr7$.J tf>J^>(641mg,5.25mmo]X tTAp^ P ij b* 
(0.13 mL, 1.1 mmoDfciD^ iS«lfco 1 2 B#|§mfc> 

*tl*timv>( P y b*(0.065 mL, 0.53 mmoD^niU ^fri^T 3.6 l$HJt 
#bfeo SJ®*fc**iP^ Mi^l/T'ttm U W£8»£«l^b^b 
7KM«#bfc^ ^«KK±bU£AT!Sfc«bfco M£MEg*U ^ 
*#8tf*Ji * P x' b ^ 7 ^ -(7 P P $ J -;i/=20/l)fcT*Mtt 

U fb^ft 1 2 0 (88 mg, 22%) £f# fco 

iH NMR (270 MHz, CDCla) 8(ppm) : 1.34 (s, 9H), 2.96 (s, 3H), 4.06 (dd, J = 
6.2, 13.7 Hz, 1H), 4.19 (br s, 2H), 4.58 (dd, J = 7.0, 13.7 Hz, 1H), 5.20 (t, J = 
6.4 Hz, 1H), 7.27-7.55 (m, 5H) 
AP-MS (m/z) : 371 (M + +l) 

mmm 1 1 4 at^m 121) 
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6-^P^^r-9->^(469 mg, 2.41 mmoDfc^ P P^ * >(l5 mL)£jgffi 
"U WJ;^ P V M0.28 mL, 3.2 mmol)%iD^ N gffiTJ 2 BSUgm^bfco S 

jsfflEfr&af^swEesu ^&*ifcgiii£^pp**>(i5 mi)t»u 

HSfctfiJ 113 6 tlfe^b^ 1 2 0 (297 mg, 0.802 mmolX tf 'j S? >(0.20 mL, 
2.4mmoD^fin^s SfiT? 1 KM^Mffiibfe^ 

7 ^ -(^ P P MA/^ ^ ; -;v=30/i)ttMU ft&QM2 1(315 mg, 
JR* 72%)£f#fc 0 

iH NMR (270 MHz, CDCla) 8(ppm) : 1.32 (s, 9H), 1.50 (m, 2H), 1.67 (m, 2H), 
1.86 (q, J = 6.7 Hz, 2H), 2.34 (t, J = 7.3 Hz, 2H), 2.98 (s, 3H), 3.40 (t, J = 6.6 
Hz, 2H), 3.99 (dd, J = 5.2, 13.6 Hz, 1H), 4.63 (dd, J = 8.2, 13.6 Hz, 1H), 5.24 
(dd, J = 5.5, 7.9 Hz, 1H), 7.26-7.38 (m, 5H), 8.40 (br s, 1H) 
AP-MS (m/z) : 547 (M + +l) 

mmm 1 1 5 uh&®o 122) 

mfi&Ml 1 4T-f#&tl/Hb-£rt)l 2 1 (315 mg, 0.575 mmol)^ N,N-^^ 
MM7^ h*(9.5 mL)fc*»U T^b^" h U £A(l87 mg, 2.88 mmol)£2)Q 

2)CtIiU ffr&GJl 2 2(211 mg, JR*72%)*&fco 

»H NMR (270 MHz, CDCla) 8(ppm) : 1.32 (s, 9H), 1.42 (m, 2H), 1.55-1.74 (m, 

4H), 2.35 (t, J = 7.3 Hz, 2H), 2.97 (s, 3H), 3.28 (t, J = 6.7 Hz, 2H), 4.13 (dd, J 

= 7.2, 14.3 Hz, 1H), 4.63 (dd, J = 8.3, 13.5 Hz, 1H), 5.21 (dd, J = 5.2, 8.0 Hz, 

1H), 7.26-7.38 (m, 5H), 8.37 (s, 1H) 

AP-MS (m/z) : 510 (M + +l) 

mmi 1 6 «bi^ji 2 3 ) 

100 



WO 03/051854 



Page 103 of 154 



• 




WO 03/051854 



PCT/JP02/12961 



$mm 1 1 5 Ti§£ IMtft&m 1 2 2(23.6 mg, 0.0463 mmoD*^ h 7 k h* P 
7 5 Xl.O mlJC U Ml 7 31 - ;i/^7 7 -f >(36.4 mg, 0.139 mmol)£iD 
g?ST- 25 #H«#bfco £fc«fc2k*fl]jU »Kx^-;i/-cJilittJU *$SS 

u wm.*ttmm 9 p ^ h 7*7 7 * -(7 □ dtM/a/* 7 7 

/T>^:=.T=5/0.8/0.2)£Tfi®iU {b^tf 1 2 3(7.1 mg, JR* 32%)£*# 

iH-NMR (270 MHz, CDCla) 8(ppm) : 1.31 (s, 9H), 1.47 (m, 2H), 1.57 (m, 2H), 
1.70 (m, 2H), 2.39 (m, 2H), 2.82 (m, 2H), 2.97 (s, 3H), 3.95 (d, J = 13.7 Hz, 
1H), 4.14 (br s, 3H), 4.65 (d, J = 13.5 Hz, 1H), 7.24-7.35 (m, 5H) 
AP-MS (m/z) : 484 (M + +l) 
#i»l 1 7 (fls£*Bl 2 4) 

^KB^J 1 1 6 Xftt>1\1tft&m 1 2 3(5.0 mg, 0.010 mmol)£^7P P^ 7 V 
(0.4 mDt^i bs k U ^ X0.0025 mL, 0.031 mmolX ^{bT-fe^MO.0015 mL, 
0.021 mmoD^flDX- 0.8 «fffl«»bfco fiffc*ftfc*&iDiL WW.^)^ 

A«lfeo Si«ttEEV$U IS^Mfl^PV h7^7^-(7PP* 
7 7 -;U=20/l)lCT»iib> fb"&% 1 2 4 (3.9 mg, IR^S 72%)&#fc. 
iH NMR (270 MHz, CDCla) 8(ppm) : 1.32 (s, 9H), 1.37 (m, 2H), 1.53 (m, 2H), 
1.69 (m, 2H), 1.98 (s, 3H), 2.39 (t, J = 7.4 Hz, 2H), 2.97 (s, 3H), 3.24 (m, 2H), 
3.98 (dd, J = 5^2, 13.6 Hz, 1H), 4.64 (dd, J = 8.2, 13.5 Hz, 1H), 5.22 (dd, J = 
5.4, 8.2 Hz, 1H), 5.68 (m, 1H), 7.24-7.38 (m, 5H), 9.08 Cs, 1H) 
FAB-MS (m/z) : 526 (M + +l) 

mm 1 1 8 hug® 125) 

hi :mmmi(DJLmitmm^Lx^ 3 , -kKP^i/^h7x7>(279 

mg, 2.05 mmo]):fcJ;TM-x^;i,^;f-fe* #;i/>>^ h*(242 mg, 2.03 mmoDfr 
3'-k KP^S/TMz h7x7 >=4 -x^l/^-fe ^*;W^>(842 mg, 
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70%)£#fco 

JLU 2 : mum 1 ©X@ 2 tmm^ L-C^ ±faT**# £ frlfc 3 1 K P *Zsyiz h 
7i;>=4 -x^l/^^-fe ^ #;W\*\/>(200 mg, 0.843 mmolX »^(260 
mg, 2.53 mmoD:j3 <£T>*tf V ^>(108 nL, 1.34 mmoOfr fo&to 1 2 5 (90 mg, 
60%)£#fco 

m NMR (270 MHz, CDCla) 5(ppm) : 2.02 (s, 3H), 2.20 (s, 3H), 2.28 (s, 3H), 
2.30 (t, J = 8.4 Hz, 3H), 2.36 (s, 3H), 3.30-3.47 (br s, 2H), 7.20-7.40 (m, 5H) 
19(jb^l2 6) 

mmm 6 5 ^TOfc u-t, mmm 1 1 8T-^*ifcft-» 1 2 5(187 mg, 

0.515 mgk * * J — MlO mU^T^^* U •> A(l.00 g, 7.24 mmoDfr^ ib 
^tJ 1 2 6(81 mg, 49%)£f#fco 

iH NMR (270 MHz, DMSOde) 8(ppm) : 2.01 (s, 3H), 2.18 (s, 3H), 2.23 (s, 3H), 
2.29 (t, J = 8.4 Hz, 3H), 3.40 (br s, 2H), 6.65-6.80 (m, 3H), 7.13 (m, 1H), 11.6 
(br s, 1H) 

H«12 0 Uh&®)l 2 7) 

HS6#I 6 6 T*^ kfrlfcft'&tJ 6 9 (50.5 mg, 0.172 mmoD^y ^ D D ^ # >(0.5 
mL)izmmhtzo h U ^ >(17.4 mg, 0.172 mmolX x^l/'f 

V^>:P*-h(l3.6 pL, 0.172 mmoD£;(jn;U ^T*W^M#bfco 
lmol/LiM^ 7jC^j!JD^ ^bfco ^S^tlW^b^hU^A?^^^ 

h^7^(^n p*;i/ a/* * y -;i//?J< =90/io/i) fcTHML, ik&to 1 

2 7(53.3 mg,85%)£#fc 0 

m NMR (270 MHz, CDCb) 8(ppm) : 1.21 (t, J = 7.0 Hz, 3H), 2.09 (s, 3H), 2.22 
(s, 3H), 2.35 (s, 3H), 3.31 (m, 2H), 5.03 (br s, 1H), 7.06 (br d, J = 8.4 Hz, 1H), 
7.24-7.35 (m, 3H), 8.41 (br s, 1H) 
H»J12 1 «b£t)12 8) 

mum 1 6 ®x*i 3 1 mut lt> 5 9 ©xg 1 -e^ e> ttfe 3 1 k p 
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Ml.66 mL , 7.60 mmoOfc cfctf £ U ^>(721 mg, 9.12 mmo])fr£>s fti-g^ 1 2 
8(500 mg, 63%)£f# fee 

iH NMR (270 MHz, CDCla) 8(ppm) : 1.09 (d, J = 6.8 Hz, 3H), 1.10 (d, J = 6.8 
Hz, 3H), 1.21 (d, J = 6.8 Hz, 3H), 1.22 (d, J = 6.8 Hz, 3H), 1.29 (d, J = 7.3 Hz, 
6H), 2.34 (s, 3H), 2.51 (m, 1H), 2.78 (m, 1H), 3.18 (m, 1H), 7.00 (br d, J = 7.3 
Hz, 1H), 7.13 (br s, 1H), 7.25-7.33 (m, 2H), 7.93 (br s, 1H) 

mmmi 22 (^^129) 
mmm 6 5 ^ unite it, mmm 1 2 1 -zmbtitcfc-s® 1 2 8(420 mg, 1.00 

mmol)*5 «fc U £ A(1.00 g, 7.24 mmotffr 4h&® 1 2 9 (298 mg, 85%) 

X H NMR (270 MHz, CDCla) 8(ppm) : 1.11 (d, J = 7.0 Hz, 3H), 1.12 (d, J = 7.0 
Hz, 3H), 1.22 (d, J = 7.0 Hz, 3H), 1.23 (d, J = 7.0 Hz, 3H), 2.23 (s, 3H), 2.51 
(m, 1H), 3.20 (m, 1H), 5.60 (br s, 1H), 6.63 (br d, J = 7.3 Hz, 1H), 6.85 (br s, 
1H), 6.94 (br d, J = 7.9 Hz, 1H), 7.15 (br t, J = 7.9 Hz, 1H), 8.00 (br s, 1H) 
«0U2 3 Ub^l3 0) 

mmm 7 6 ©is 3 1 mmt ut> mmm 5 3 ©xg 1 -emztut 2 * p p 

-F^zYy^jy X *;WN*^>(253 mg, 1.11 mmolX tAO^l/^ p ij )* 

(546 pL, 4.44 mmdL,):)3 £tf£U ^>(389 pL, 4.80 mmol)fr£> N 130 
(389mg,88%)£*#fc 0 ' 

X H NMR (270 MHz, CDCla) 5(ppm) : 1.29 (s, 9H), 1.30 (s, 9H), 2.35 (s, 3H), 
7.20-7.27 (m, 2H), 7.35-7.43 (m, 2H), 7.95 (br s, 1H) 

mmm 1 2 4 «bi^ 1 3 1 > 

H»J 7 6 ©If! 3 £ Hfttz: tt x HSfefll 5 3 ©XH 1 S> ftfc 2 '- * o P 
7th7x; > = 5=-^-fe ^ *;W^/ >(400 mg, 1.89 mmoD^ JgflW V 77- U ^ 
(594 pL, 5.67 mmoO^ctl^ U ^>(538 mg, 6.80 mmoOfr £>s tti&to 1 3 1 
(389 mg, 86%)£f#fco 
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W NMR (270 MHz, CDCla) 8(ppm) : 1.10 (d, J = 6.6 Hz, 3H), 1.12 (d, J = 6.6 
Hz, 3H), 1.23 (d, J = 6.9 Hz, 2H), 1.25 (d, J = 6.9 Hz, 3H), 2.39 (s, 3H), 2.52 
(m, 1H), 3.18 (m, 1H), 7.22-7.28 (m, 2H), 7.37-7.45 (m, 2H), 7.96 (br s, 1H) 
^»J12 5 «b^l3 2) 

Xigl :»m©xm^lIMifcL^ 1- (5-/Dt-2-fx-;v) 31 
#^>(630 mg, 3.07 mmoD&kVtt-b ^ 1j)WW h*(281 mg, 3.07 mmoDfr 
£>> 1- ( 5 -7*P ; E-2-fi-;i/) ^^^>=^-fe^*;W\*^>(7.33mg, 
86%)^fe 0 

XS2 : ^»J1©XS2 fcHtUfcbtx ±mnn^fltcl- (5-7^^-2 
J 5. ij/U/Vj >(2.11 mg, 0.758 mmoD£<};tJW<S£ 

^(10 mU^^ <b^3 1 3 2 (158 mg, 58%)£f# tco 

m NMR (270 MHz, CDCla) 6(ppm) : 2.15 <s, 3H), 2.19 (s, 3H), 2.36 (s, 3H), 

6.84 (br s, 1H), 6.86 (br s, 1H), 8.29 (br s, 1H) 

^l»J12 6 tfb£48l 13 3) 

1 : IOISI i:H^tbT> 1- (3-/Df-2-fxr;i/) x 
>(108 mg, 0.388 mmoO^iVf-^-b ^*;W^S? H(36.5 mg, 0.399 mmoD 

fr& s 1- (3-7*D^E-2-^-oi-;i/) x^y >=^-te^*;wt\;>^f#fc 0 

xs2 :mmmi(OJ^2tmm^hr, ±m-?mt>i%tzi- 0-^0^-2 

-fx-;i/) ^^>'>=^Hz^A;i/M^>j3J:tjf^ffi7jc^(lO mD*^ 
% 1 3 3(139 mg, 99%)£f#fc 0 

iH NMR (270 MHz, CDCla) 8(ppm) : 2.04 (s, 3H), 2.14 (s, 3H), 2.23 (s, 3H), 
2.41 (s, 3H), 6.96 (br s, 1H), 7.17 (br s, 1H), 9.08 (br s, 1H) 
«0>J12 7 «b^l3 4) 

xgi -.m-mm i(o Jim nimm^hx, 1- (3-^dd-2-?x-;v) x 

* y >(137 mg, 0.853 mmoO&cfctJ^rt-tz 5. #;Wt^ F(78 mg, 0.853 mmoDfr 

£n l- (3-^DP-2-fx-;i^) x^y>=^^-fe^^;wW>^tffe 0 

xg2 :mmmi(Dj:m2tmmizLx, imxn^tzi- (3-^dd-2 
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m 1 3 4(158 mg, 58%)£*#fc 0 

iH NMR (270 MHz, CDCla) 8(ppm) : 2.14 (s, 3H), 2.21 (s, 3H), 2.43 (s, 3H), 

6.89 (d, J = 5.3 Hz, 1H), 7.18 (d, J = 5.3 Hz, 1H), 8.28 (br s, 1H) 

mm 1 2 8 ut^m 135) 

igl :»JloxSl fclsl«fci/tx l- (3-^Dn-2-fi-;i/)i 

* y >(92.9 mg, 0.578 mmoO&itf^-fe 5. *;WtS> h*(52.9 mg, 0.578 mmol) 
fr& N l-(3-*DD-2 -fi-^ii' y >=*-*"fe ^ *;WW X96.1 mg, 
71%)£f#fco 

X@ 2 : HSfg^J 7 6 3 LXs ±BB'T?ft fetlfc 1 - (3-^DD- 

2 ji^ y >=^-fe ^ jtjJH/jVj >(86.9 mg, 0.372 mmolX £MP^ 

D U K(138 pL, 1.12 mmol)^ ^ U ^>(108 pL, 1.34 mmoOfr £k -fb^ 
$3 1 3 4(90 mg, 60%)£*#fco 

iH NMR (270 MHz, CDCb) 6(ppm) : 1.33 (s, 9H), 1.35 (s, 9H), 2.43 (s, 3H), 

6.90 (d, J = 6.3 Hz, 1H), 7.20 (d, J = 6.3 Hz, 1H), 7.97 (br s, 1H) 
HSS0IJ12 9 ttb-£tJl3 6) 

mm 1 1 T'tte.nfc'fb^tl 1 4 (41 mg, 0.17 mmoD*7* h - h UMO.5 
mDCjgffU ^-tert-r^;i/^A;i/^^— K0.114 mg, 0.522 mmol\ 
DMAP(43 mg, 0.35 mmoD£#D;U ^fiT? lB#|gfl|#Lfco SJfciftfc**in*.N 

7 4-<*PP*;i/A/**y>-;i/=20/l)fcTJB»!U ^^11 3 6(24 mg, 
41%)£f#fc 0 

*H NMR (270 MHz, CDCla) 8(ppm) : 1.47 (s, 9H), 2.21 (s, 3H), 2.40 (s, 3H), 
7.14-7.48 (m, 6H) 
AP-MS(m/z):334(M--l) 
H»J13 0 (<fb^l3 7) 



105 



WO 03/051854 



PCT/JP02/12961 



mmm 1 1 -^n^ntzi^m 1 4(74 m g) 0.31 mmoD£N, m-vtrjiM 

AT ^ h*(2 mDizmmU 60%7k^lh^ h U t? A(50 mg, 1.3 mmol\ V* 
1S/)V£4 )\>2 P U M0.116 mL, 1.26 mmoD^iP^. N ^ST* 1 mf^W bfco fijft 

&bfc^ MM^bU^AT-f^U »i*«ES4lfe. »it4#JR«Jl 

-^■9->=3/l)fcTH»U 3 7(44mg,46%)£*#fco 

iH NMR (270 MHz, CDCla) 8(ppm) : 2.23 (s, 3H), 2.37 (s, 3H), 3.00 (s, 6H), 

7.20-7.45 (m, 5H) 

AP-MS (m/z): 307 (M++l) 

g»Jl 3 1 Ob^tll 3 8) 

X@ 1 : *4b§P3(lD(l30 mg, 0.583 mmol) £ 7-fe )- - h U M5.4 ml^ U * 
^TM^tert-^;K0.093 mL, 0.78 mmol)^inx> 10 #«#b;fc^ £S 
JfcfllJ 1 1 t>tltzih&®) 1 4(180 mg, 0.486 mmoD^iP^s Sfi*Tf^fc# 

igb&#£ lB^sftbfco ^sjftfczk&io;^ »»3if-;i/-ettajbfco 
•zmmw- h u >>A7j<MT*»bfc^ «m^- h »; •> A-eie«u m 

£$6OT* b fco 2/ U # 7A^aYh^77-f -(@»c^;i//n - 

^e-y->=i/i8)icT:iil£u 3 5 -yp^e- 2 -^wi/- 2 - 

7 3in;i/- 1,3,4 -*-7$>7U >(145 mg, 84%)£f#fco 
X@2 : ±8BtfW &nfe3-7W-5-^P : E-2-^^-2-7i-;V 
-1,3, 4-^T^7'';>(50mg, 0.17 mmol)£i>7 P P>< # >(0.5 mL)fc?§ 
|U fc°^U^>(0.033mL, 0.33 mmol) £inx. N 20#ISfll#Lfco £ S> 

tS^SC b'^ U ^>(0.165 mL, 1.67 mmol)£j!JD;U IMJft-C 5.5 m^Whtco 

*Ji*P^ h^?7*-<*DO*;W0fcTtt»U 1 3 8(12 mg, 24%) 
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iH NMR (270 MHz, CDCla) 8(ppm) : 1.60 (m, 6H), 2.25 (s, 3H), 2.40 (s, 3H), 
3.24 (m, 4H), 7.20-7.39 (m, 3H), 7.45 (m, 2H) 
AP-MS (m/z) : 304 (M + +l) 
HJfe0iJ13 2 (fb£4&ll3 9) 

mmm 1 3 1 oxg 2 ^utam lts ^wj 1 3 1 oxm 1 T-n^n^ 3 -t 

Jz3-)l-5-7u^-2-*?-)l-2-7 1 , 3, 4-^7^TU>(61 

mg, 0.20 mmaDfc.fcTM -jWI/K'OJ ^>(0.483 mL, 4.08 mmoDfrk, 4b-& 
4b 1 3 9(38 mg, 59%)£#fco 

iH NMR (270 MHz, CDC1 3 ) 8(ppm) : 0.96 (d, J = 6.4 Hz, 3H), 1.25 (m, 2H), 
1.44-1.71 (m, 3H), 2.25 (s, 3H), 2.40 (s, 3H), 2.88 (m, 2H), 3.61 (m, 2H), 
7.20-7.49 (m, 3H), 7.46 (m, 2H) 
AP-MS (m/z) : 318 (M + +l) 
M133 (fc£4bl4 0) 

1 1 l tlfc^tl l l 8 (50 mg, 0.15 mmoDfc^ D P ^ ^ >(2 
mlitllU t V ^ >(0.031 mL, 0.38 mmolX ^^riJV-Y /l^ P U K(0.053 mL, 
0.38 mmoD^Jn^s^lT- 2.5 BlflBHfcftb&oS €>fc£jKftfctf U ^>(0.0 12 mL, 
0.15 mmotf&cfctf'N^-tfV-Ol/^P U K(0.021 mL, 0.15 mmoD»^., MU& 

* t tzo ms& ftwmm tv-wy^?* p p m * j ->v = 15/ 

l)fcT*IS8U fo&to 1 4 0(52 mg, 80%)£#fc o 

iH NMR (270 MHz, CDCla) 8(ppm) : 0.90 (t, J = 6.6 Hz, 3H), 1.22-1.41 (m, 
4H), 1.64 (m, 2H), 2.31 (s, 3H), 2.32 (t, J = 7.5 Hz, 2H), 2.96 (s, 3H), 3.98 (dd, 
J = 5.4, 13.9 Hz, IH), 4.60 (dd, J = 8.1, 13.9 Hz, IH), 5.38 (dd, J = 5.4, 8.1 Hz, 
IH), 7.20-7.44 (m, 5H), 8.02 (s, IH) 
AP-MS (m/z) : 427 (M + +l) 

mmm 1 3 4 «b*4b 141) 
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mmm 1 3 3 tmmt^r, mmm 1 1 1 -zmbtitzib&m 1 1 8 (100 m g , 

0.305 mmolX ^ U S» (0.062 mL, 0.78 mmol):i3 <fctf^ P h ^ P V h* 
(0.075 mL, 0.78 mmoDipf., fb£4fo 1 4 1(22 mg, 18%)£*#fco 
iH NMR (270 MHz, CDCla) 8(ppm) : 1.91 (dd, J = 1.7, 7.0 Hz, 3H), 2.32 (s, 
3H), 2.97 (s, 3H), 3.99 (dd, J = 5.6, 13.9 Hz, 1H), 4.61 (dd, J = 7.6, 13.9 Hz, 
1H), 5.51 (dd, J = 5.6, 7.6 Hz, 1H), 5.86 (dd, J = 1.7, 15.2 Hz, 1H), 7.03 (dd, J 
= 7.0, 15.2 Hz, 1H), 7.22-7.41 (m, 5H), 8.49 (s, 1H) 
AP-MS (m/z) : 397 <M + +l) 
H»J13 5 Ub^!)14 2) 

mmm 1 3 3 tmm^^x, mmm 1 1 1 xm^titdt^ 1 1 8(50 m g , 

0.15 mmolX tT'J ^>(0.062 mL, 0.76 mmoD:fcJ;^>^ prD^VAM^l/ 
? d V H(0.070 mL, 0.76 mmoDfr £ N {b^tl 1 4 2 (42 mg, 70%)£*#fco 
iH NMR (270 MHz, CD 3 OD) 5(ppm) : 0.87-0.98 (m, 4H), 1.77 (m, 1H), 2.28 (s, 
3H), 3.01 (s, 3H), 3.97 (d, J = 14.0 Hz, 1H), 4.55 (d, J = 14.0 Hz, 1H), 7.22-7.42 
(m, 5H) 

AP-MS (m/z) : 397 <M + +l) 
M13 6 ab-^314 3) 

mmm 1 3 3 tuiiiu^ mmm 1 1 1 xn^fitdt^ 1 1 8 (so mg, 

0.24 mmol) N U S> >(0.069 mL, 0.85 mmol):i3 .fctf 2 - T-fe h 3f W V ^ U 

D U K (0.12 mL, 0.85 mmoOiP^ fb-£t) 1 4 3 (24 mg, 22%)£t#fco 
iH NMR (270 MHz, CDCla) 8<ppm) : 1.65 (s, 3H), 1.67 (s, 3H), 2.15 (s, 3H), 
2.32 (s, 3H), 2.97 (s, 3H), 3.99 (dd, J = 5.5, 14.0 Hz, IH), 4.61 (dd, J = 8.1, 14.0 
Hz, IH), 5.39 (dd, J = 5.5, 8.1 Hz, IH), 7.29-7.46 (m, 5H), 8.53 (s, IH) 
AP-MS (m/z) : 457 (M + +l) 
»^J13 7 (>fb^t)14 4) 

mmm 1 3 6Tf#£*lfc'fb'&tJl 4 3(21 mg, 0.045 mmoD£^*y-Ml.6 
mD*5J:T>*7k(0.8 mL)©?g-£?§»«U «'Jf)A(ll mg, 0.45 mmol) 
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y -;i/=9/l)fcT«IS! U 4b£t> 1 4 4 (11 mg, 56%)£#fco 

iH NMR (270 MHz, CDCla) 8(ppm) : 1.44 (s, 3H), 1.48 (s, 3H), 2.32 (s, 3H), 

2.85 (br s, 1H), 2.97 (s, 3H), 3.98 (dd, J = 5.6, 13.9 Hz, 1H), 4.63 (dd, J = 7.8, 

13.9 Hz, 1H), 5.53 (dd, J = 5.6, 7.8 Hz, 1H), 7.25-7.42 (m, 5H), 9.36 (s, 1H) 

AP-MS (m/z) : 415 (M + +l) 

m&Ml3S (fls#»14 5) 

x&m 3 3 tmwzhx, mmmi 1 ln&btntfo&mt 1 8(50 mg, 

0.15 mmolX U ^(0.031 mL, 0.38 mmo]):fcJ;tM h *i/T-te?-)l# D U K 

(0.035 mL, 0.38 mmoDfr t> s <h&%) 1 4 5 (53 mg, 86%)£f#fc 0 

!H NMR (270 MHz, CDCla) 8(ppm) : 2.32 (s, 3H), 2.96 (s, 3H), 3.49 (s, 3H), 

4.00 (s, 2H), 4.00 (dd, J = 5.8, 13.9 Hz, 1H), 4.61 (dd, J = 7.8, 13.9 Hz, 1H), 

5.46 (dd, J = 5.8, 7.8 Hz, 1H), 7.25-7.44 (m, 5H), 8.94 (s, 1H) 

AP-MS (m/z) : 401 (M + +l) 

HM13 9 Mb-^14 6) 

mi33»lt, mmmi 1 i-c»e»ftfcfls£«i 1 saoo m g , 

0.305 mmoDs KU^XO.062 mL, 0.76 mmol)43 D DTt^l/^ D U h* 

(0.061 mL, 0.76 mmol)^^ .{b&to 1 4 6 (105 mg, 85%)£?#fco 

m NMR (270 MHz, CDCla) 6(ppm) : 2.34 (s, 3H), 2.97 (s, 3H), 4.02 (dd, J = 

5.6, 14.0 Hz, 1H), 4.11 (d, J = 15.9 Hz, 1H), 4.18 (d, J = 15.9 Hz, 1H), 4.62 (dd, 

J = 7.8, 14.0 Hz, 1H), 5.28 (dd, J = 5.6, 7.8 Hz, 1H), 7.22-7.43 (m, 5H), 8.87 (s, 

1H) 

AP-MS (m/z) : 405 (M + +l) 
H»J14 0 «b^l4 7) 
mm 1 3 9 xn 6 titdt^m 1 4 6 (50 mg, 0. 12 mmol) £ * * S —Ml mL) 
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£ t> 50%:^ 3-)VT 5. >7jC«(0.033 mL)^iJP^. N HffiftT? 1.5 B$|S 

^nv^77^ p p A/T-fe h>= 1/1) fcTHjR U 

1 4 7(20 rag, 39%)£#fco 
iH NMR (270 MHz, CDCla) 8(ppm) : 2.34 Cs, 3H), 2.38 (s, 6H), 2.96 (s, 3H), 
3.06 (d, J = 17.3 Hz, 1H), 3.10 (d, J = 17.3 Hz, 1H), 4.00 (d, J = 13.9 Hz, 1H), 
4.61 (d, J = 13.9 Hz, IH), 5.36 for, 1H), 7.25-7.41 (m, 5H) 
AP-MS (m/z) : 414 (M + +l) 
M 1 4 1 UtG® 14 8) 

uss^i 1 3 3 tmmt lT^ h»j 1 1 1 T-nt>nfe^® 1 1 8 (297 mg, 

0.903 mmolX t: U ^>(0.183 mL, 2.26 mmoD&itM - (^7P p*;t/*;i/) gg 

^;K0.312 mL, 2.26 mmoDfr 1 4 8 (304 mg, 74%)£^fco 

!H NMR (270 MHz, CDCla) 8(ppm) : 2.00 (m, 2H), 2.32-2.56 (m, 4H), 2.34 (s, 
3H), 2.99 (s, 3H), 3.71 (s, 3H), 4.01 (dd, J = 5.4, 13.9 Hz, IH), 4.63 (dd, J = 7.9, 
13.9 Hz, IH), 5.45 (m, IH), 7.21-7.49 (m, 5H), 8.54 (s, IH) 
AP-MS (m/z) : 457 (M + +l) 
«^J14 2 (ft»<&«914 9) 

mmm 1 3 7 ^tut: lt, mmm 1 4 1 ■vm^ntzit^m 1 4 8 (262 mg, 

0.573 mmoD&7j<^fb U ^ & A-7K«l^l(206 mg, 4.91 mmoDT'^LS b fc^> RJB 

«fc v 0.5 moi/L im* flo iU ^ p p a i: ^ * ^ -;i/©M-£r?«-ett 

p*;i/ k/t $ J -;i/=43/7)fc"ClSS! U ffr&ft 1 4 9 (222 mg, 88%)£^fco 
iH NMR (270 MHz, CD 3 OD) 8(ppm) : 1.89 (m, 2H), 2.28 (3, 3H), 2.33 (t, J = 
7.3 Hz, 2H), 2.43 (t, J = 7.5 Hz, 2H), 3.01 (s, 3H), 3.99 (d, J = 14.0 Hz, IH), 
4.56 (d, J = 14.0 Hz, IH), 7.20-7.45 (m, 5H) 
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AP-MS (m/z) : 441 GVT-l) 
WJ14 3 «b-&«15 0) 

mMM 1 4 2 T? n h tltcib&m 1 4 9 (83 mg, 0.19 mmoD£ 1 , 2 — W D D 
x^>(3.2mL)tg»U ^b?=-*-;i/<3.2 mtiftflljL 60°CT* 2.5 b 

# -;i/=20/l)CTiS U 4h&&t) 1 5 0 (61 mg, 76%)£f#fc 0 
*H NMR (270 MHz, CDCla) 6(ppm) : 2.09 (m, 2H), 2.29 (s, 3H), 2.80 (t, J = 6.5 
Hz, 4H), 3.05 (s, 3H), 3.95 (dd, J = 3.7, 13.9 Hz, 1H), 4.82 (dd, J = 9.6, 13.9 Hz, 
1H), 5.70 (dd, J = 3.7, 9.6 Hz, 1H), 7.29-7.47 (m, 3H), 7.58 (m, 2H) 
AP-MS (m/z) : 425 (MH-l) 
»144 «fr&»15 1) 

Hffiftl 1 3 3 fcH5«fcbT\ mmm l l lT^&ftfcfti^ l l 8(100 mg, 
0.305 mmolX t? U ^>(0.062 mL, 0.76 mmoI)*3 X 4 - 7*0^7^ U D U 
K(0.088mL,0.76mmoDfr£>s -fb^ 1 5 1 (113 mg, 78%)£f#fco 
iH NMR (270 MHz, CDCla) 8(ppm) : 2.20 (m, 2H), 2.31 (s, 3H), 2.55 (t, J = 6.9 
Hz, 2H), 2.96 (s, 3H), 3.47 (t, J = 6.2 Hz, 2H), 3.99 (dd, J = 5.5, 13.9 Hz, 1H), 
4.61 (dd, J = 7.9, 13.9 Hz, 1H), 5.37 (dd, J = 5.5, 7.9 Hz, 1H), 7.23-7.42 (m, 
5H), 8.18(s, 1H) 
AP-MS (m/z) : 476 (M-l) 
IHMJ14 5 (ffr&*15 2) 

l 4 4 *ef#6> tlfcfb£$l l 5 1 (70 mg, 0.15 mmoDfc N , N - 
*;i/A7 5. K(1.8 mL)t3«U 60%**^^" h U £ A(9 mg, 0.2 mmoD^Q;^ 

EEg* bfco if^MIl^DT h^77>f -(* DDW/^ * y -;i/=9 
/OttHSIU fli^ft 1 5 2(51 mg, 88%)£t#fc 0 

*H NMR (270 MHz, CDCla) 6(ppm) : 2.20 (m, 2H), 2.35 (s, 3H), 2.57 (m, 2H), 
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2.95 (s, 3H), 3.93 (m, 2H), 3.99 (dd, J = 5.5, 13.9 Hz, 1H), 4.61 (dd, J = 8.1, 
13.9 Hz, 1H), 5.33 (dd, J = 5.5, 8.1 Hz, 1H), 7.25-7.44 (m, 5H) 
AP-MS (m/z) : 397 (M + +l) 

mmm 1 3 3 hn^^L-^ habm 1 1 l-enbtiMb&m 1 1 8(100 mg , 

0.305 mmol), t: U ^>(0.087 mL, 1.1 mmol):fcJ;tF5 -Tti^l/ D;i/*P U 
h*(0.143mL, 1.07mmol)fr£>, flj-£$J 1 5 3 (120 mg, 80%)£f# tc 0 
m NMR (270 MHz, CDCla) 8(ppm) : 1.75-1.98 (m, 4H), 2.31 (s, 3H), 2.36 (t, J 
= 7.0 Hz, 2H), 2.96 (s, 3H), 3.40 (t, J = 6.2 Hz, 2H), 3.99 (dd, J = 5.5, 13.9 Hz, 
1H), 4.61 (dd, J = 7.9, 13.9 Hz, 1H), 5.40 (dd, J = 5.5, 7.9 Hz, 1H), 7.23-7.42 
(m, 5H), 8.22 (s, 1H) 
AP-MS (m/z) : 491, 493 (M + +l) 

mmwi 4 7 ub&mi 5 4) 

P»J 1 4 5 £|BHf JcLTn 1 4 6T?ff 1 5 3(60 mg, 0.12 

mmoti&itf 60%7ki?lfb:*- h U £A(7 mg, 0.2 mmoD*^ 1 5 4(36 mg, 

72%)£f#fco 

iH NMR (270 MHz, CDCI3) 8(ppm) : 1.81-2.02 (m, 4H), 2.36 (s, 3H), 2.54 (m, 
2H), 2.94 (s, 3H), 3.85 (m, 2H), 3.95 (dd, J = 4.8, 13.8 Hz, 1H), 4.56 (dd, J = 
8.4, 13.8 Hz, 1H), 5.41 (dd, J = 4.8, 8.4 Hz, 1H), 7.25-7.41 (m, 5H) 
AP-MS (m/z) : 411 (M++l) 

mmmi4 8 (^155) 
mmm 133 1 mmt bt^ mmm 1 1 1 -c*# h titdt&m 1 1 8 (99 mg, 

0.30 mmolX U ^>(0.061 mL, 0.75 mmol)*3 £t*6 -7D^t; >f;i,# 
D'J K (0.115 mL, 0.754 mmo])fr£>, 1 5 5 (122 mg, 80%)£f# fee 

!H NMR (270 MHz, CDCla) 8(ppm) : 1.40-1.77 (m, 4H), 1.87 (m, 2H), 2.31 (s, 
3H), 2.35 (t, J = 7.4 Hz, 2H), 2.96 (s, 3H), 3.40 (t, J = 6.6 Hz, 2H), 3.99 (dd, J 
= 5.4, 14.0 Hz, 1H), 4.60 (dd, J = 7.9, 14.0 Hz, 1H), 5.36 (dd, J = 5.4, 7.9 Hz, 
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1H), 7.20-7.43 (m, 5H), 8.06 (s, 1H) 
AP-MS (m/z) : 505, 507 (M + +l) 

mmmi 4 9 ab^i 5 6) 
mmmi 4 sfcirofcL-T* hwji 4 s-cnbtitzih&mi 5 5(03 mg , 

0.12 mmol)*5a:t>*60%7j<^b^- h I) ^Afrmg, 0.2 mmoDfr ^-fb^ 1 5 6(17 
mg, 32%)^tffco 

*H NMR (270 MHz, DMSOde) 8(ppm) : 1.55-1.78 (m, 6H), 2.19 (s, 3H), 2.68 
(m, 2H), 2.95 (s, 3H), 3.87 (dd, J = 7.9, 13.7 Hz, 1H), 4.12 (m, 2H), 4.29 (dd, J 
= 5.6, 13.7 Hz, 1H), 7.20-7.41 (m, 6H) 
AP-MS (m/z) : 425 (M++1) 

mmmi 5 0 wb£*i'5 7) 

^J60!)9 2T*?#£*lfc'(b'&^9 9(1.50 g, 3.21 mmol)^^ * ^ — M30 mL)t 
MU 50°Cl!7jC^b^^^i-hU'>A(l.21g,32.0mmoD^^tSP^^ 

y -;i/=20/l)fc-t»«U fo&tB 1 5 7 (0.26 g, 21%)£f#fc 0 
iH NMR (270 MHz, CDCla) 8<ppm) : 1.31 (s, 9H), 2.62 (m, 1H), 2.94 (s, 3H), 
3.22 (m, 1H), 3.41 (m, 1H), 3.61 (m, 1H), 4.21 (s, 2H), 4.79 (m, 1H), 7.19-7.38 
(m, 5H) 

AP-MS (m/z): 385 (M + +l) 

msmi 5 1 Mb^«i 5 8) 

i 3 3 fcnottt lxs nmm 1 5 0 tnbiMtti&m 1 5 7(97 mg, 

0.25 mmo]\ ^ U X0.051 mL, 0.63 mmol) £ «t th* 4 - ^ U ;1/ ^ n U 
h*(0.073 mL, 0.63 mmoDfr £> N ft-&$J 1 5 8 (114 mg, 85%)£f#fc 0 
m NMR (270 MHz, CDCla) 8(ppm) : 1.32 (s, 9H), 2.22 (m, 2H), 2.58 (t, J = 7.4 
Hz, 2H), 2.65 (m, 1H), 2.97 (s, 3H), 3.27 (m, 1H), 3.39 (m, 1H), 3.49 (t, J = 6.2 
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Hz, 2H), 3.62 (m, 1H), 4.45 (br t, 1H), 7.21-7.39 (m, 5H), 8.00 (s, 1H) 
AP-MS (m/z) : 533, 535 (M + +l) 
mmiG2 tfb£4&ll5 9) 

$mm 1 4 5 tmm^ lx, mmm 1 5 1 xm^titdt^m 1 5 8 (no mg, 

0.206 mmoD:fc«fctf60%;!kii?ft^ h U £A(l2 mg, 0.31 mmol)fr£>, flj£*F 1 5 
9(64mg, 68%)£#fco 

iH NMR (270 MHz, CDCb) 8(ppm) : 1.34 (s, 9H), 2.23 (m, 2H), 2.56 (m, 2H), 
2.61 (m, 1H), 2.97 (s, 3H), 3.27 (m, 1H), 3.40 (m, 1H), 3.63 (m, 1H), 3.98 (m, 
2H), 4.01 (br t, J = 3.5 Hz, 1H), 7.20-7.37 (m, 5H) 
AP-MS (m/z): 453 (M + +l) 
HM^Jl 5 3 «b£tll6 0) 

HSfe^Jl 1 2T*#£>ft£4bl^Jl 1 9(21 mg, 0.052 mmoDfc h;i/X>(l mL) 
Wrh7t h*D7-7>(lmL)CD?l^««^U 2, 4-tfX (4-^h 

- 1, 3-^T-2, 4 2, 
J<(0— y>XIS^ ; Lawesson's reagent)(43 mg, 0.11 mmol)£2jn;t, 90°Ct 5 

BSIS«# bfco PYh^77^ -(* n d a/* * y 

=20/l)(CT!^MU <b-»l 6 0(l5mg,67%)£t#fco 

!H NMR (270 MHz, CDCla) 8(ppm) : 1.30 (s, 9H), 2.76 (s, 3H), 3.08 (s, 3H), 
4.08 (dd, J = 7.3, 13.8 Hz, 1H), 5.03 (t, J = 7.3 Hz, 1H), 5.54 (dd, J = 7.3, 13.8 
Hz, 1H), 7.26-7.42 (m, 5H), 8.16 (s, 1H) 
AP-MS (m/z): 429 (M + +l) 
«0>J15 4 «b£«16 1) 

H»J 1 0 0 tmffit Ut> HJS^J 9 9 •Cf»S>:llfcfb'&«J 1 0 6(0.165 g, 
0.393 mmolX #=3MJ- U )W D U K(2 mL), 2 - U 3^1/7 5. J ) ^ -M295 
mg, 3.93 mmol):fc <fctf h U x^;i/T ^ >(476 mg, 4.72 mmoDfr 1 6 

1(70 mg, 37%)£f#fc 0 
AP-MS (m/z) : 475 (M"-l) 
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mMl55 (ft^*16 2) 

mt&mi o o tmm^Lx,. nwj9 9T#£tijMb-»i o 6(o.i65 g, 

0.393 mmolX Hr*V U n U h*(2 mL)£ &Tf*J J 5. >(413 mg, 

3.93 mmoD^ fh-&*F 1 6 2(135 mg, 68%)£^fco 
AP-MS(m/z) :507(M++l) 

mmm 1 5 6 «b^) 1 6 3 tsxxm&to 1 6 4) 
mmmi 0 o*:ra;»fcLT> nwj9 9t-^e>tife'fb^i 0 6(0.099 %, 

0.237 mmolX Hr*cV V)V#U U h*(l.25 mL):fc «k V 3-7^-1, 2 - 7P >t > 
^-M92 iiL, 1.19 mmoDfr^b^tJ 1 6 3(6.2 mg, 5%)&,fctMb-£t> 16 4 
(36.1mg,31%)£f#fco 
ib^ 16 3 

AP-MS (m/z) : 493 (M + +l) 
{b-^t) 1 6 4 

AP-MS (m/z) : 493 (M + +l) 
£M9 1 5 7 Ub&to 16 5) 

m«j i o o tmmt lt> awo i o 8T?*§e>ft]Mb£«i 1 1 5(0.102 g , 

0.236 mmol\ P U h*(l.25 ml^cfctf 2 -7 3. ^ y — Ml44 

mg, 2.36 mmoDfrk, fls-gMfo 1 6 5 (37 mg, 33%)£t#fco 
AP-MS (m/z) : 477 (M + +l) 
HWJ 1 5 8 Uh&m 16 6) 

9 8 t?ff 6 tlfe^b-^l 1 0 5 (0.200 g, 0.461 mmd)^ h 5 t h* D 7 5 
>(2 mt) ifJS? U 0°CT'7k^'fb U A ^ - A(30 mg, 0.791 mmol) &&D 

^ ^«£»J U «^«E^bfeoiilSWi^n7 h^7-f -(* 
PD*jVA/^ * y -;i/= 9 / l)fcT*l*U 1 6 6 (64.0 mg, 34%)£f# 

iH NMR (270 MHz, CDCla) 6 (ppm) : 1.29 (s, 9H), 1.32 (s, 9H), 1.65 (m, 1H), 
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2.08 (m, 1H), 2.33 (m, 1H), 3.16 (m, 1H), 3.78 (m, 2H), 7.21-7.38 (m, 5H), 7.95 
(br s, 1H) 

AP-MS (m/z) : 404 (M"-l) 
«0J15 9 Ub^l6 7) 

Hifetfijl 5 SHn^>ntzih^l 6 6(0.0448 g, 0.110 mmol)£N,N-^3 : - 
;i/T-fe hT^ K(0.5 mL)MJ§?U 0°C«b*A s ^^7 7 ; E'f;^D | J h* 
(51.1 mg, 0.442 mmol)£;&P;U 0°CZ 20 #f§«#bfco SM^7k^jD^T^# 

h^^7-f -(^DD^;i/A/^^y-;i/=30/i)fc:TM«ib> <fb£-$il 6 7 

(30.2 mg,57%)£t#£o 

iH NMR (270 MHz, CDCI3) 6(ppm) : 1.29 (s, 9H), 1.33 (s, 9H), 1.89 (m, 1H), 
2.14 (m, 1H), 2.38 (m, 1H), 3.32 (m, 1H), 4.28 (m, 1H), 4.43 (m, 1H), 5.08 (br s, 
1H), 7.29 (m, 5H), 7.93 (br s, 1H) 
AP-MS (m/z) : 483 (M"-l) 

mmm 1 6 o at^m 1 6 8 3s&-cHb&® 1 6 9 > 

I®1 :2-7^7-bh7x; >J^M(4.56 g, 26.6 mmol)£^ DD^^> 
(250 mD«J§?U h U x^;i/T^ >(9.30 mL, 66.7 vamoO^U^ gST»10# 
Hft^bfeo fiJSttfcO-CfctfSlbfc^ ^DD^*>^*=MOU h*(#fcK 
90%, 3.60 mL, 36.3 mmoD^JP^.^ Hfian«ll$liffll#bfco £jffitifcfc2 mol/L % 

KfciniU ^DD^;i/AT-ttaibfco *W£^^b^hU£A7KMT-» 

^ y ) T-fe h 7 x J >(5.00 g, 76%)^f#fco 

iH NMR (300 MHz, DMSO-de) 5 (ppm) : 4.67 (s, 2H), 4.94 (s, 2H), 7.54 (t, J = 
8.1 Hz, 2H), 7.67 (t, J = 7.5 Hz, IH), 7.97 (d, J = 8.1 Hz, 2H), 8.01 (br s, IH) 
AP-MS (m/z) : 247 (M + ) 

X^2 :±f3T*f#£*l,fc2- (7DD^^l/^l/»7^) 7th7i;> 
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(1.00 g, 4.05 mmdbtrX-b 3. li)WJ PttStt(l.03 g, 8.07 mmol)£^ * y - 
M60mt)Mlfco £©$8*fc«JSBKl.OO mL)^Jnx> 60°CT*2^ffi#b 

tec Eu&m*mMu mm^mm^)K mamk^m^vv^A^mm^mx 

(tox^v/n-^-y-v^/i^^^/^lc-CJltSiU 2- (^nn^m 

y ) THz h 7 >=5^Mr 5. *JWv;>(o.Bl g, 40%)£f#fco 
iH NMR (300 MHz, DMSO-da) 8 (ppm) : 4.17 (s, 2H), 4.93 (s, 2H), 7.37-7.42 
(m, 3H), 7.52-7.56 (m, 2H), 8.13 (br s, 1H), 8.48 (br, 2H), 8.85 (br s, 1H) 
AP-MS (m/z) : 319 (M + ) 

^ >(7.48 g, 23.4 mmoD£7 P P*;i/A (250 mL)£?§g?U tf 

U *J>(X1A mL, 141 mmolX eMP-f ;i/7 P U K(8.70 mL, 70.6 mmol)£fl[];i> 
^T30^»tfco Mt|«(4.40 mL, 46.6 mmoMSH;^ 
^MT-15t$fS«#bfco£MK2mol/L J&i?£in;U 7DD^;i/AT-atBbfeo 

mmm*mnm.<tj- v u ^ A7j<M-c»tfc^^7jcM^ h u 7at«&u 

n-^^>=l/l^J:yf2/l)fc:TMMU'fb^ll 6 8(3.56 g, 25%)* i^b 
1^5 1 6 9 (1.77 g, 14%)£#fc 0 
-fb^rtl 1 6 8 

iH NMR (300 MHz, DMSOde) 8(ppm) : 1.16 (s, 9H), 2.23 (s, 3H), 4.00 (dd, J = 
11.3, 8.0 Hz, IH), 4.47 (dd, J = 11.3, 2.5 Hz, IH), 4.91 (d, J = 12.0 Hz, IH), 
4.97 (d, J = 12.0 Hz, IH), 7.28-7.39 (m, 5H), 8.10 (br s, IH), 11.2 (br s, IH) 
AP-MS (m/z) : 446 (M + ) 

ih&mi 6 9 

iH NMR (300 MHz, DMSO-de) 8(ppm) : 2.01 (s, 3H), 2.18 (s, 3H), 3.95 (d, J = 
14.3 Hz, IH), 4.45 (d, J = 14.3 Hz, IH), 4.91 (d, J = 12.0 Hz, IH), 4.97 (d, J = 
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12.0 Hz, 1H), 7.25-7.39 (m, 5H), 8.08 (br s, 1H), 11.6 (br s, 1H) 
AP-MS (m/z) : 404 (M+) 

mmm 1 6 1 at^m 1 1 1 7 1 ) 

Xigl : 2-7^7t h7x^ >MJtg(i.00g, 5.85 mmoD£S^PP^#> 
(50 mDfc&8?U h U^f-;i/T^>(2.50 mL, 17.9 mmol)£j&n;L £m*C10# 

»#bfco Sf&ft&o-CfcftSibfc^ ^pdx^>x;^-;^oij M0.92 

mL, 8.80 mmoO^in^s l^fi£*C15#liflfc# bfcoRji&Jftfc2 mol/L ^MfciP;^ 

ih>0m^»«*fln*.*tiBllflsU 2- (tr-;b^;i/^-;i/T^y) r-feh^x 

y >(0.42 g, 32%)£f#fco 

iH NMR (300 MHz, CDCla) 6(ppm) : 4.54 (d, J = 4.5 Hz, 2H), 5.42 (br s, 1H), 
5.94 (d, J = 9.9 Hz, 1H), 6.28 (d, J = 16.5 Hz, 1H), 6.53 (br dd, J = 16.2, 9.9 Hz, 
1H), 7.52 (t, J = 7.5 Hz, 3H), 7.65 (t, J = 7.8 Hz, 1H), 7.93 (t, J = 5.1 Hz, 1H) 
AP-MS (m/z) : 225 (M + ) 

Ig2 :±m-CnbMt2- (\£-)Wl*-)l7?LJ) T-fe h 7 x; >(0.32 g, 
1.42 mmoDil^-fe ^A;W^ KffiKffi(0.27 g, 2.13 mmol) £ ^ # 7 — M20 
mL)t«bfco ^OiilCiW «D*iJ0^ S»TJ3K?iaaH*bfco EJfett 
*«»bxaiit:»»x^;wfia?pig»zic*^ h U £A*M£flP;LT#*gbfco 

b fee mm $/ u * 7A^D?Fy77-f -(s^f^/ 

n-^-y->=i/DtT»^U 2- (tr^;i/^;p^-;i/7'^y) 7th7i; 

> = ^-fe * *;WW X0.25 g, 58%)£t#fco 

*H NMR (300 MHz, CDCla) 8(ppm) : 4.10 (s, 2H), 5.97 (d, J = 9.9 Hz, 1H), 
6.25 (d, J = 16.8 Hz, 1H), 6.54 (dd, J = 16.8, 9.9 Hz, 1H), 7.24-7.27 (m, 2H), 
7.42 (br s, 1H), 7.52-7.53 (m, 3H), 7.81 (br s, 1H), 8.70 (m, 1H) 
AP-MS (m/z) : 297 (M + ) 
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x@3 :±f3T*^£>tifc2- (br-;i/*;i/*-;i/T^v) 7-bh7i;>=ft 

•b ^ pb;i/A*^>(0.25 g, 0.83 mmoDfcT-fe h >(l0 mL)£&8?U KU i»(0.34 
mL, 4.17 mmol). tmp-Y D U M0.31 mL, 2.50 mmoD^iP^.s ^ST30# 
mmnLtco £jfc»»«(0.16 mL, 1.66 mmoDfcfln;^ £ &fc3BBBS»*C 

n-^-9->=l/l)l3T!fi^U it&mi 7 0(0.18 g, 52%)i:^tH 7 1 
(0.10 g, 26%)£*#fco 

iki$m 1 7 o 

iH NMR (300 MHz, CDCI3) 6(ppm) : 1.27 (s, 9H), 2.31 (s, 3H), 3.87 (dd, J = 

13.4, 5.0 Hz, 1H), 4.45 (dd, J = 13.4, 7.9 Hz, 1H), 5.57 (br.s, 1H), 5.92 (d, J = 
9.9 Hz, 1H), 6.25 (d, J = 16.5 Hz, 1H), 6.49 (dd, J = 16.5, 9.9 Hz, 1H), 
7.27-7.34 (m, 5H), 8.22 (br s, IH) 

AP-MS (m/z) : 424 (M + ) 

tt&m 1 7 1 

m NMR (300 MHz, CDCI3) 6(ppm) : 1.29 (s, 9H), 1.33 (s, 9H), 3.85 (dd, J = 

13.5, 4.8 Hz, IH), 4.49 (dd, J = 13.5, 8.1 Hz, IH), 5.29 (br s, IH), 5.93 (br d, J 
= 9.9 Hz, IH), 6.27 (br d, J = 16.5 Hz, IH), 6.53 (br dd, J = 16.4, 9.6 Hz, IH), 
7.27-7.34 (m, 5H), 8.06 (br s, IH) 

AP-MS (m/z) : 466 (M + ) 
USte^J 16 2 (^1^17 2) 

mmm 1 6 l 0X^3 7?^^^^ 1 7 0(0.05 g, O.ll mmo])£T-tr h - 
h UM3 mL)fc&8¥U ^e;i/^U>(0.lOmL)^iP^ N 80°CT*2B$flTO$Lfco S 

* y -;i/= io/i)tcTMM U -fb-^i 1 7 2 (0.04 g, 77%)£*#fco 

iH NMR (300 MHz, CDCla) 8(ppm) : 1.27 (s, 9H), 2.33 (s, 3H), 2.42-2.45 (m, 
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4H), 2.78 (dquin, J = 16.5, 6.0 Hz, 2H), 3.19 (t, J = 6.6 Hz, 2H), 3.65-3.68 (m, 
4H), 4.04 (dd, J = 14.1, 4.8 Hz, 1H), 4.55 (dd, J = 14.1, 7.5 Hz, 1H), 5.73 (br s, 
1H), 7.30-7.38 (m, 5H), 8.05 (br s, 1H) 
AP-MS (m/z) : 511 (M + ) 

mm\i6 3db&®)n 3) 
mmm 1 6 2 tmm^ it, mmm 1 6 1 oii 3 x»t# t> tutfc&m 1 7 0 

(0.05 g, 0.11 mmoD:fccfctH0% *?)]/7 $ >*M(0.10 mL)fr fb^l 1 7 
3(0.03g,66%)^ffeo 

iH NMR (300 MHz, CDCla) 8(ppm) : 1.10 (t, J = 6.9 Hz, 3H), 1.27 (s, 9H), 2.32 
(s, 3H), 2.65 (quin, J = 7.2 Hz, 2H), 3.05-3.09 (m, 2H), 3.18-3.20 (m, 2H), 4.00 
(d, J = 13.5 Hz, 1H), 4.55 (d, J = 13.8 Hz, 1H), 7.30-7.37 (m, 5H), 8.07 (br s, 
1H) 

AP-MS (m/z) : 470 (M++1) 

mmmi 6 4 «b-&$ii 74) 

H»J 1 6 2 £ H#£ LTn fWJ 1 6 1 ©IS 3 T*f# & tiitfc&to 17 0 
(0.05 g, 0.11 mmol):fe<fcT>*2 mol/L * J — ;i/^(0.10 mL) 

fr^ 1 7 4(0.03 g, 67%)£*§fco 

m NMR (300 MHz, CDCla) 8(ppm) : 1.26 (s, 9H), 2.24 (s, 6H), 2.31 (s, 3H), 
2.71-2.81 (m, 2H), 3.12-3.19 (m, 2H), 4.00 (d, J = 13.5 Hz, 1H), 4.56 (d, J = 
13.5 Hz, 1H), 6.00 (br s, 1H), 7.31-7.36 (m, 5H), 8.06 (br s, 1H) 
AP-MS (m/z) : 469 (M + ) 
HJfetfiJ 1 6 5 HhG® 17 5) 

mmm 1 6 2 t^fc lt\ mmm 1 6 1 ©xji 3T*f#f>tifc<b^ 170 

(0.05 g, 0.11 mmoDj3j;tF2-T^yai^y— MO.10 mDfr^ {b^*J 1 7 5 
(0.03 g, 52%)£f#fco 

iH NMR (300 MHz, CDCI3) 8(ppm) : 1.26 (s, 9H), 2.35 (s, 3H), 2.65-2.78 (m, 
2H), 3.08-3.30 (m, 4H), 3.64 (t, J = 5.1 Hz, 2H), 3.98 (d, J = 13.5 Hz, 1H), 4.54 
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(d, J = 13.5 Hz, 1H), 7.26-7.38 <m, 5H), 8.25 (br s, 1H) 
AP-MS (m/z) : 485 (M+) 
HMI16 6 (flS^*17 6) 

H»ll 6 2 ^IBtfifcLT, HSfcflll 6 l®Xi3f§f,tlfcMl 7 1 
(0.05 g, 0.11 mmol):fc <fctF70% >2M§$8i(0.10 ml^frkfti^ 17 6 

(0.01 g, 26%)£f# feo 

iH NMR (300 MHz, CDCla) 8(ppm) : 1.18 (m, 3H), 1.28 (s, 9H), 1.34 (s, 9H), 
2.63 (quin, J = 7.0 Hz, 2H), 2.73 (br q, J = 6.3 Hz, 1H), 2.84 (br q, J = 6.2 Hz, 
1H), 3.18 (br t, J = 6.6 Hz, 2H), 4.02 (d, J = 13.2 Hz, 1H), 4.58 (d, J = 13.2 Hz, 
1H), 5.85 (br s, 1H), 7.27-7.35 (m, 5H), 8.02 (br s, 1H) 
AP-MS (m/z) : 512 (M + +l) 

mmmi6 7 attain) 
mmm 1 6 2 tmm^ lt> nmm 1 6 1 ©x@ 3 -enrntcfc^m 1 7 1 

(0.05 g, 0.11 mmd):ft£tf2 mol/L P*?)]/T$ ><D* $ J — Jl^rMUO mL) 

t> ^ -fb-^l 1 7 7 (0.02 g, 39%)£f#fco 
!H NMR (300 MHz, CDCla) 6(ppm) : 1.28 (s, 9H), 1.34 (s, 9H), 2.25 (s, 6H), 
2.73 (br q, J = 6.3 Hz, 1H), 2.84 (br q, J = 6.2 Hz, 1H), 3.18 (br t, J = 6.6 Hz, 
2H), 4.02 (d, J = 13.2 Hz, 1H), 4.58 (d, J = 13.2 Hz, 1H), 5.85 (br s, 1H), 
7.27-7.35 (m, 5H), 8.02 (br s, 1H) 
AP-MS (m/z) : 512 (M + +l) 
H»J1 6 8 7 8) 

tf;fr 7 x ^ > =^-fe * #;W\*y >(0.144 g, 0.543 molX pL, 0.814 

mmol)*5«fct>*lf U ^ >(79 pi, 0.977 mmoDfr £k 1 7 8 (64.0 mg, 38%)£ 

m NMR (270 MHz,CDCl 3 ) 8(ppm) : 2.13 (s, 3H), 2.20-2.70 (m, 4H), 3.61 (s, 
3H), 6.52 (br s, 2H), 7.20-7.35 (m, 5H) 
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mmmi6 9 «b^i7 9) 
mum 1 5 tmmt u^ mmm 1 6 sxn^ntzih^ 1 7 8(0.0200 g, 

0.0650 molX ^/IP-Ol/^D >J J*(l6 pL, 0.130 mmol)^ itFb U ^ >(15 pX, 
0.182 mmoDfr£> N fb^t) 1 7 9(24.0 mg, 94%) £t#fco 

!H NMR (270 MHz, CDCla) 6(ppm) : 1.30 (s, 9H), 2.10 (s, 3H), 2.17-2.75 On, 
4H), 3.57 (s, 3H), 7.18-7.32 (m, 5H), 8.02 (br s, 1H) 
AP-MS (m/z) : 390 (M"-l) 
IWJ17 0 ISO) 

3T't#6tlfc'fb^ 1 0 0(304 mg, 0.0690 mmol)^b-fe U ^A"fc 
7JOPtl(257 mg, 0.690 mmol)^^ # ^ -;i/(800 mL)fc$&$U Tlc^b^^^^- h 
1)«>A(522 mg, 13.8 mmol)£4>b-f ojpx., gSf20^FWLfco 
MU lmol/L iggKlOO mL)£2)D;l> * P P*;VAT-tttBLfco 

DYF^77^-(i'OD^A/7t h >/M^^;i//n-^^r-t?->=9/l 

/l/l)fct«b, ffr&4&l 8 0(217mg,85%)£^fco 

m NMR (270 MHz, CDCla) 6(ppm) : 1.14 (t, J = 7.0 Hz, 6H), 2.68 (m, 1H), 

2.98 (s, 3H), 3.27 (m, 2H), 3.44 (m, 1H), 3.63 (m, 1H), 4.18 (br s, 2H), 4.51 (br 

s, 1H), 7.30 (m, 5H) 

AP-MS (m/z) : 371 (M + +l) 

mmm 1 7 1 «b^t/ 1 8 1 ) 
mmm 1 5 1 nut t mmm 11 ox-m* ntz^m 1 8 0 (100 mg, 

0.270 mmolX 1^D^>(65.4 pL, 0.810 mmoD^i^^^D-f D U M83.4 
pL, 0.676 mmoD#>&, 18 1 (87.3 mg, 71%)£^fc 0 

AP-MS (m/z) : 455 (MH-l) 
»17 2 «b^tll8 2) 

mfi&Ml 7 OXn^ fltzib^l 8 0(60.6 mg, 0.170 mmoD£^PPp<* 
>M8?U b-'J^XeS^pL.O^SSmmoD^S-^n^M'l/U^^O'; h*(23.0 
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pL, 0.172 mmol)£iP;L ^MT*5^JS#Ufeo SjfcfcfclmoHL JfflK&ftliU 

*bfco ^£^^;K*;i/*^>K(0.3 mOfc*»U M^-hU>>A(58.7 
mg)£JP;U 100°C-e5^^a#bfeo SMtoKfcO mlX lmol/L tgBt (20 mL) 

/mm^^/n-^^>=9/l/l/l)iZXmmU <b&$0l 8 2(42.5 mg, 

AP-MS (m/z) : 453 (M++1) 
IWJ17 3 Ub^r%18 3) 

1 7 OT-^frlfclb^ 1 8 0(100 mg, 0.270 mmol) fcf U ^>(31.5 
pL, 0.389 mmoD^S 7 ^ D ^ >(2 mDfc^U O'CT? 
PU h*(37.5pL, 0.324 mmol)£il]X. N ^5W#IL £«{C lmol/L ^ 

M^JEEg* bfco Ba6£p< * ^ -M20 mL)t» U A(l.O g)£iP;ts g 
MT'20£« b < mn bfco S«^7jC £ lmol/L jtg^£ flpx, ^DD A-e 
tttHbm tii^WHth^A^jlU *§&£@*bfco g§it^> 
'JM^7A^DTb^77^ -(^ D D A/T-fe h >/^3i^;i//n 
_^ar^>= 9/ /l/l/l)^T)|!|MU flS-&ftl 8 3(27.6.mg, 37%)£f#fco 
*H NMR (270 MHz, CDCla) 8(ppm) : 1.15 (d, J = 6.6 Hz, 6H), 2.22 (m, 2H), 
2.55-2.67 (m, 3H), 2.94 (s, 3H), 3.31-3.47 (m, 3H), 3.61 (m, 1H), 3.91-3.98 (m, 
2H), 5.0 (br s, 1H), 7.20-7.35 (m, 5H) 
AP-MS (m/z) : 437 (M'-l) 

mmm 1 7 4 1 8 4 ) 
mmm 1 7 3 1 mm& bx> ggftgfti i7o-e#?> tnt<b&® 1 8 0 (84.1 mg, 

0.227 mmo])££U^>(88.0 pL, 1.09 mmol)*5J:tf 5 -^D^Ml/ ij;i/^7D U 
K(121 pL, 0.908 mmol)T«bfe^ J -;i/*«fcV^K* U <> A(l.O g)T« 
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$mt% £ t IZ i «3> {b&tiO 1 8 4 (89.1 mg, 81%)£f# fco 
AP-MS (m/z) : 485 (M + +l) 

mmm9 2©x*§3 tmmzbx, 3- {^^-^^-^tk^) ruv* 

y^J> = f-^Ki3)l^J >(14.4 g, 47.9 mmolX i&fb^D tr^n;Kl6.7 mL, 
192 mmod& cfct>* If »J ^ >(18.6 mL, 230 mmoDfr £> > fb-&#J 18 5 (16.7 g, 85%) 

!H NMR (270 MHz, CDCI3) 8(ppm) : 1.12 (t, J = 7.5 Hz, 3H), 1.19 (t, J = 7.3 
Hz, 3H), 2.37 (m, 2H), 2.63 (m, 3H), 2.96 (s, 3H), 3.35 (m, 2H), 3.58 (m, 1H), 
4.55 (br s, 1H), 7.20-7.35 (m, 5H), 8.01 (br s, 1H) 

mmmi i $(&&mi 8 6) 
mmm 1 1 o tmmz lx, h»j 175 t?w & tifc-fb^ 1 8 5 (16.7 g, 

40.5 mmolX JfiflS-fe U £ A-tsdc3ft«(l5.1 g, 40.5 moD:i3«fctf#5Mb*£j&* h U 

£A(l2.8 g, 338 moDfr £k 1 8 6(11.7 g, 81%)£f#fco 

*H NMR (270 MHz, CDCla) 6 (ppm) : 1.13 (t, J = 8.7 Hz, 3H), 2.61-2.71 (m, 

3H), 2.97 (s, 3H), 3.27-3.47 Cm, 2H), 3.60-3.67 (m, 1H), 4.21 (br s, 2H), 4.65 

(br s, 1H), 7.26-7.36 (m, 5H) 

H5E0IJ17 7 «b^»18 7) 

1 5 tmWik Utx ^KSfll 1 7 6 ■C»6*lfcfl3^« 1 8 6(96.0 mg, 
0.269 mrnolX If U^>(65.4 pL, 0.810 mmotf&cfctFfcr^tM ;i/^n U h*(83.4 
pL, 0.676 mmoDfr fls£4& 1 8 7(90.3 mg, 76%)£f#fc 0 
J H NMR (270 MHz, CDCI3) 8(ppm) : 1.13 (t, J = 6.0 Hz, 3H), 1.28 (s, 9H), 2.66 
(m, 3H), 2.97 (s, 3H), 3.35 (m, 2H), 3.61 (m, 1H), 4.58 (br s, 1H), 7.32 (m, 5H), 
8.08 (br s, 1H) 
AP-MS (m/z) : 441 (M + +l) 
Hffiftll 7 8 (fts£4&l 8 8) 
»J 1 7 2 ^IH^t: IT, 1 7 6 -Cff6*lftfli^« 1 8 6 (100 mg, 
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0.221 mmolX try ^>(85pL, 1.05 mmo^ 4-^DWJMn»J MllOpL, 
0.949 mmol)^ <fc VJfc»* U A(l.O g)fr fls#» 1 8 8 (42.5 mg, 45%)£#fc 



iH NMR (270 MHz, CDCla) 6(ppm) : 1.14 (t, J = 7.5 Hz, 3H), 2.19 (m, 2H), 
2.50-2.81 (m, 5H), 2.96 (s, 3H), 3.35 (m, 2H), 3.59 (m, 1H), 3.93 (m, 2H), 4.52 
(br s, 1H), 7.20-7.34 (m, 5H) 
AP-MS (m/z) : 424 (M'-l) 
H«J 1 7 9 18 9) 

$M 1 7 2 fc^ttfc bTx H«J 1 7 6T?f#f,tlfc<b^ 1 8 6(60.6 mg, 
0.170 mmdX ^ V i^>(63.2 pL, 0.788 mmo^ 5 -T'P^Ml/ >J d U K(llO 
pi, 0.949 mmol)*5ckt>*^*'je7A(l.O g)^^> > itS® 1 8 9(27.6 mg, 37%) 

iH NMR (270 MHz, CDCla) 6(ppm) : 1.14 (t, J = 7.5 Hz, 3H), 1.79-1.99 (m, 
4H), 2.54-2.75 (m, 5H), 2.96 (s. 3H), 3.19-3.27 (m, 2H), 3.57-3.68 (m, 1H), 
3.83-3.95 (m, 2H), 4.36 (br s, 1H), 7.20-7.37 (m, 5H) 
AP-MS (m/z) : 439 (M + +l) 
gffittill 8 0 «b^l 9 0) 

nmm 1 7 0 mm* z-zm^tzih&m 1 0 5(1.01 g , 2.33 

mmol)*5«tr>*7j<»^e7^^- h 'j£A(2.20 g, 58.2 mmoDfr^ ft^t/ 19 0 
(86.5 mg, 0.248 mmol)£f§fco 

*H NMR (270 MHz, CDCla) 8(ppm) : 1.30 (s, 9H), 2.37-2.46 (m, 1H), 2.63-2.86 
(m, 2H), 3.41-3.51 (m, 1H), 3.71 (s, 3H), 4.09 (br s, 2H), 7.22-7.43 (m, 5H) 

mmmi 8 1 «b^i 9 d 

H»J 1 3 3 i:|S)t$tC Its 1 8 OX-nbhtclh&W) 1 9 0(86.5 mg, 

0.248 mmol) & £ If 4 - ^P ^ 7? U P U h* (57 pL, 0.495 mmoDfr x <bA 
% 1 9 1 (89.5 mg, 29%)*mtzo 
AP-MS (m/z) : 496 (M-l) 
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f€6te#ll 8 lUnbtltcit'&yM 9 l(89.5mg, 0.18mmol)£N,N-^3\H/ 
•fcllkTS. h*(2.0 mDfc^U 60%*3Wb:J- h U ^A(l4mg, 0.359 mmoD^Jn 

z.s Mu^mmmnLfto mmmmty^tnXs mm^jv^BLtzo 

=2/l)tT^t> -fb-^tl 1 9 2(30.2 mg, 40%)£#fco 
iH NMR (270 MHz, CDCla) 6(ppm) : 1.36 (s, 9H), 2.17-2.42 (m, 3H), 2.53-2.84 
(m, 4H), 3.38-3.50 (s, 1H), 3.72 (s, 3H), 3.97 (m, 2H), 7.22-7.39 (m, 5H) 
^Sfe^J 18 3 «b^l9 3) 

mmm 9 9 tiroic it, mmm 1 8 2 t^^^bi^ 1 9 2 (30.2 mg, 

0.723 mmol)*5J:t>*7jC^b^- h U >>A(8.7 mg,0.217 mmoDfr -(tl'&fB 19 3 
(21.7mg, 74%)£^fc 0 
AP-MS (m/z) : 402 (M'-l) 
H»J 1 8 4 iih&m 19 4) 

i o o t mm t: it, n»j 1 8 3 t# e> tifc-fb^ 1 9 3 (2i.7m g( 

0.054 mmolX ^-^ftf U )V9 D U K(0.25 ml);fc <fc X? 2-T^^^J -Ml6 P-L, 
26.9 mmoDfr £k <b-&tl 19 4 (7.3 mg, 30%)£f#fc o 

*H NMR (270 MHz, CDCla) 8(ppm) : 1.34 (s, 9H), 2.17-2.28 (m, 3H), 2.54-2.82 
(m, 2H), 3.34-3.46(m, 3H), 3.72 (dd, J = 4.0, 6.0 Hz, 2H), 3.96 (br q, J = 7.0 Hz, 
2H), 7.32-7.34 (m, 5H) 

mmmi 8 5 95) 

X|I1 : fll^iJlOXfil MlifcLT, 2-T^ 1 -^f>*V>(4.1 

g, 21.6 mmoOfc jLtW 8 -** ^ A;W^ g, 23.7 mmoDfr 2—7 

-te h*>>- l ->T >£V y=^-isr J z % *;Wt\/>(3.23g, 57%)£t#fc 0 
X@2 :HWJl©x^2^^itbT, ±BBTf#^tlfe2-T-feh^>>-l- 
W >#V > = ^-te ^ #;W\V>(335.5 mg, 1.27 mmol), £ U ^ >(13 ml^&J; 
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TWR*ftR(l36iiL, 1.53 mmoDfr^ 3 —T^Z^)]/— 5-7^7tO [1, 3 
, 4-?TP7VV>-2, V— f -2W;i/T-te5r-h(l87.4 mg, 

48%)£*#fc<, 

XS3 : ±|BT'f#^tlfe3-7'-fe^;i/-5-y^y^^D [1, 3, 4-3^7^ 
r;>J>-2, 1W>#*>] -2'-- f;KP-fe^-Ml63.8mg)£^pn^# 
>(2.0ml^ fc mm U f U >(520 pL, 6.44 mmol) t K. K D 4 D U h* (66 1 nL, 
5.36mmoD»^.s ^MT? 24 lOTJIftLfco £JMtC7jci:£ D D*;i>A£iP;^ 

Yh^77^ -(^ DP7 t;i/A/itxf;V=3/2)l:T)|il!U ^77rl/t 

£ LT-fb-^tl 19 5 (118.0 mg, 57%) ^tf feo 
AP-MS (m/z) : 390 (M + +l) 
«#>J 1 8 6 «h&® 19 6) 
mmmi 8 S-etf^nfe^t/l 9 5(90.3 mg, 0.233 mmol)£l0%:7*>^ 

7©^^7-M4.8 mi^^s«fc«jBu ^Mr^6mmtmhito &.jfom*mmLtc 

'4k, & *S U * ^;V7J 7A^D7b^77-f -(* DD7t;V a/B^x^ = 
3/2)t:ti^l^ i^7Xr i: LTM 1 9 6(16.6 mg, 20%) 

FAB-MS (m/z) : 348 (M + +l) 
«0»J 18 7 (ib-Sm 19 7) 

Igl : fWJ 1 ©xm Mlifc l/^ 4-THz h 1 yftj >(2.51 

g, 13.2 mmol)£ cfctff-^-fe 5. 7J >Wt 5? Ktttttt(l.85 g, 14.5 mmoDfr & > 4 - 7* 
•fe h 1 -- f >#V >=f-^-fe ^ %)\>)V)y (2.78 g, 80%)£*#fco 

Xig2 :H»J1 UNitbT> ±fBT*#6»tife4-7*-fe h^>- 1 f >^ 
y > = ^^-fe ^ #;w\^./> (364.5 mg, 1.38 mmoDs $&7j<B^(l23 1.38 
mmol)^«ktJ f trU^>(ll2 nL, 1.38 mmoDfr^ flj-^tJ 1 9 7(193.9 mg, 39%) 

zmtzo ■ 
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»H NMR (300 MHz, CDCla) 8(ppm) : 2.18 (s, 3H), 2.30 (s, 3H), 2.59-2.68 (m, 
1H), 2.76-2.86 (m, 1H), 3.09-3.30 (m, 2H), 4.17 (br s, 2H), 6.99 (dd, J= 7.7, 1.5 
Hz, 1H), 7.31 (m, 2H) 
f£6fe0!ll 8 8 (fls£4fol 9 8) 

H«J 1 5 fcTOfc LTs 1 8 7 T^ftfcftl^J 1 9 7 (108.8 mg, 

0.356 mmolX ^ U S> >(346 pL, 4.28mmol) 35 itft^D D U F(439 pL, 

3.56mmoDfr£ N it&fyll 9 8 (l36mg, 98%)£f#fc 0 

iH NMR (270 MHz, CDCI3) 8(ppm) : 1.34 (s, 9H), 2.18 (s, 3H), 2.29 (s, 3H), 
2.56-2.63 (m, 1H), 2.79-2.92 (m, 1H), 3.08-3.22 (m, 2H), 6.98-7.03 (m, 1H), 
7.28-7.31 (m, 2H), 8.08 (br s, 1H) 
IWJ 1 8 9 (4b£-tJ 19 9) 

^JS0|J 1 8 6 £ |Wia £ LT , mmm 1 8 8 ff# £» tltcib&i®] 1 9 8 (83.1 
mg,0.214 mmoD&iV 10%T>^T©^ * y -M4.2 mt)S» ^^b^ 1 
9 9(70.0 mg, 94%)£t#fc 0 

J H NMR (300 MHz, CDCla) 8(ppm) : 1.34 (s, 9H), 2.21 (s, 3H), 2.58-2.67 (m, 
1H), 2.81-2.91 (m, 1H), 3.07-3.27 (m, 2H), 5.25 (br s, 1H), 6.62 (d, J= 7.7 Hz, 
1H), 6.94 (d, J= 7.7 Hz, 1H), 7.10 (t, J= 7.7 Hz, 1H), 7.99 (br s, 1H) 

mmm 1 9 0 mm) 



4t&%) 1 5mg 

7^h— X 60mg 

mnm^yyy 30mg 

#'Jtf^;i/7;i/3-;i/ 2mg 

Xf7'J>iV^^>>)A lmg 

*-;i/&itt mm 
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*&wt&t) s tvm&mm, mm%m, m mmm, *mm, mm, m 
mm, mmm, &m&#&xm&m&*'Stsm&mw<Dffi, mm. 
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l. -jftaO) 




(I) 



m®§ t < ii^g^©^ u 

R 2 & 

-C(=W)R6 [5S4»* 
R 6 ii 

— NE 7 R 8 (5£+n 
R' * <fc V R 8 ttH- S fc i±H& o T , 
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t < mmw? v-Kstzitwrnb b < & 

Ri°& 

b < i±Mf&©ffimT;i/*;K b < J±^B&© 

R" & R 12 {±H- g; fc ttgfc o 
tc\± 

-C(=0)Ria [s^, 
Rw& 

gis*) b < mmm(D&m7))/*)K w&b b < &#g&© 
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«T;Wr^;k t < \mw&<D7 U S3t«b 

— NR 7A R 8A R 7A *5<t^R 8A i±^n^tiBufBR 7 *J; 
tfR 8 £|i!]^-?!&£) 

-OR 9A (gS*, R 9A &iiui3R 9 £|!eiiT-&5) 

B"tt 

ri £ R^wte-rsaBUJH-^fc-iifc'&oTWi* b < «#g$©^3g*» 

J$b> 

R B fi 

<D*s>7 n t;i/^;k fi&fc b < &#g&©&iBJi££fc{;m&fc b < 

-(CR28R2 9 )ml-Q-(CR 28A R 29A )m2- {SS^s 
Qfcfc 
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ml & <fc V m2 $ o T 

0~4 CD!SjR*^-f # N ml m2 liHB#fc 0 fcfctfc 
R 28 > R 29 > R 28A &£t>'R 29A &l^-|;;fc&fi&o-?\ 

-OR30 
R 3 °& 

#JMR% S^*>b<»gm©»7';i/^;K gtfe%b< 

-CONR31R32 (5$^ 
R 31 & «fc V R 32 ttlB- * fc tt:J|& oT, 
#JW?x B»*b<ii^*tSl©ffiaT;i/^;i/ N K&fc 
b < Ji^{S^©^^a*fe(i»^% b < li^iltD 

7V—)V 

-S02NR 33 R 34 (jfccK 
R 33 43 J; V R 3 * ttH-f - fc ttgfc o 

**M3n K&«b<tt#ft&0ffiift:P;i'*;W gg|& 
b < tt#»&©^ig*£fci±g&& b < 

— COR 35 (5£tk 
R 35 ^ 

b < mmm(Dm&m&tz\mm% b < »^g&© 

TV-)]/ 
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— NR 36 R 37 [5£>K 

-COR 38 
R 38 tt 

m<Dm&7fr*;iT ^ y , gglfc b < tt#g&©^« 
^ y g;fcf±g&& b < tt#ffi&©7 u -jv 

-SOrfL«» (5$pK 

b < mmWk®iim.7)\,*)K wm§ b < mm 
m<Dmmm&&tz\±w.mt> b < &^gi&©7 u 

-CO2R 40 
R 4 °J£ 

tMWFn g&& b < Ii#li©iii7;^;^feligi* 

ml m2 # 2 «1©IIT^ £ £ ^ft^ft© R 2 ^ R 2 ^ R 28A 
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W^t^R^ R 2 ^ R MA *«kVR? BA li J tti j en-IIK:&oT 
R 3 J± 

*) 

2 . R4 #g&*> b < tt**tt©filR7;i/^;K g&fc b < 

b < I*#«tsi©<sift7/i/>r - ;k ffi&fc b < tt^etfe©** n 

d s r 5 #gm& b < t±*a»©$/^ d7;^;k em* b < »ggi©^ 

^oT-(CR28R29) ml -Q-(CR28A R 29A) m2 _^^- r W*©|gH 1 §3«© JnMSiJo 

3. R5 &W.mt> b < fi#g|fe©ffiMr;i/^;K g&fc b < mm&o&ak? 

;p^-;k n&« b < mm&vmkTW-fr&it&mkb b < mmm®*y 

4. R6 #g&& b < mtwMor v -Kutzimmb b < immmavmn 

»T-&£fif:£©«SB 1 2 IB«©OTi^o 

5. R B &mm& b < (^It07iz;v^feliti* b < li^tic^x- 
;i/T-$.SM^©l§H 1 £fett2fiBtt©$um#J. 

6. R 4 ^Sii*)b<(±^sm©MT;i/^;i/T-$>sll^©l5Hi~5 ©v\-fft 

7. R< i: R6 -(CR28R29) ml -Q-(CR28AR29A) m2 _ 

©ISH 1 fB«©trCBt*^Jo 
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8. R*fcRBi«-«fc&o-C-(CHi)»i-Q-(CH2La--C»aai*©l6BB U3 

9. Q tfUWib b < \±imWk<D7 x^V>-C&3S!*©ttH 7 8 SBffi 
©inffi«&lo 

10. Ri jtakSSM^fcttBISlfc b < tt*»l!lO{g»7 , ^^;VT!&5l&^©tt 

m i~9 ©^rn^fcia«©jnai*»io 

11. Ri #**M J ?tifc3lt*©ttBI 1-9 ©V^ftfrfcfB«©lnJI*#Jo 

12. R2*s-C(=W)R 6 T'$)Sil^©®H 1-11 ©V^ftfrfciBf^inSMSjW* 

13. Re b < mmm<D\m.T)\s*)^ mm b < mmmoimr 

14. W fim£??fe*ffl:£©t6n 12 g-fctt 13 IB*©in;M*^Jo 

15. Ri R«^|»»1-3»JS^k-»fc^oT«* L<tt^«©«* 

»*^fsfi*©«H i~9 (D^m^mmotmmmo 

16. Rs^-C(=WA)R6AX-$>Slf^©ISH 1-15 ©^rftfrfcfB*©ifiM* 
Mo 

17. r 6a b < mmmom&y**^ b < ww&©« 

r;i/^-;K b < tt*«ft©fi»7;per=^*fctt«ft* b < fc&MHA© 
>>^d7;^;vt?$>s^©$5H 16 Sttaftmftl. 

18 . R 6A <^S»T;i/*;i/7?» S«*©I6H 16 ^©ftljftttftlo 

19. wa ifimmw^-a^ %m#(D®,® i6-is ©v>-rn*fcia«©4nii*sJo 

20. -flfcfcOA) 



(IA) 

{Sl^k R 2 \ R 3 \ R^:fe<fctJW±*ft*;h4fflBR^ R 2 s R^ R 4 ££tfR 5 
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